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Perfect alignment of Vertical Batter Piles 


@ The scope of Raymond's activities includes every 
recognized type of pile foundation — concrete, composite, 
precast, steel, pipe and wood. Also caissons, construction 
involving shore protection, ship building facilities, harbor 
and river improvements and borings for soil investigation. 


With the Raymond organization difficult foundation 
problems are a challenge —to be met and solved That's 
why we are not afraid to undertake jobs that are 
different . . . out of the ordinary. During the past 43 
years leading architects and engineers who 

want difficult work done exactly right have formed the 
habit of seeking Raymond services again and again, 


We invite your inquiry - whether 
your job is large or small... 
simple or complex. 
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Aluminum gave their W derricks that 


‘boarding-house reach 


Extra length was needed for setting higher poles 
on the pole-handling derricks of the Dayton Power 
& Light Company. The trucks had the “heft to 


swing it”, so the problem was to increase the 


reach without overloading the trucks. 


Alcoa Aluminum was used to build derricks lat 

23% longer. The aluminum tubing did more. It S ; 
increased the efficiency by reducing the weight aD 
of the derrick 25%. These derricks have been aes 
is 

on the job six years and the company reports + 
“results are very satisfactory”. rds 

Alcoa engineers assisted in planning this in 
Dayton Power & Light Company use of abou 
aluminum, They'll be glad to help you, too, . 
Write ALuminum Company or AMERICA, Nebras 
2127 Gulf Bldg., Pittsburgh 19, Penna. » hen 
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INGSLEY Dam, on _ the 
North Platte River about 7 
miles north of Ogallala, 
Nebr. is the second largest earth- 
‘dam in the world. Constructed 
n 1938 to 1941 by the Central 
Nebraska Public- Power and Irriga- 
District as part of a large PWA 


EVERE erosion by wave action was 

a difficulty to be overcome by engi- 
neers at Kingsley Dam. Pre-cast con- 
crete-block riprap failed to protect the 
earth fill from this destructive force. 
The latest surfacing, a filter layer topped 
with rock riprap, promises to ‘‘stay put’’ 
when wind and waves go on a rampage. 


Protecting Upstream Slope of Kingsley Dam 


By Henry H. Jewett, M. Am. Soc. C.E. 
Assistant Curer ENcIneer, FeperAL Works AGeNcy, D.C. 


for the upstream slope of concrete 
blocks. 

Design of the concrete-block rip- 
rap is shown in Fig. 2. The blocks 
were precast in sections 4 ft 6 in. 
long. Depth of blocks varied from 
12in. at El. 3180 to 18 in. at 3270 
and above. Widths were 6 to 6'/, 


sater power and irrigation project, 
it is exceeded in size by but one other earth dam, Fort 
k Dam on the Missouri River. Thirty million cubic 
ds of earthwork were required, of which 25,330,000 
: yd were hydraulic fill. The crest of the dam is ap- 
mximately 13,000 ft in length and the maximum height 
Sabout 170 ft. The spillway is of the ‘‘morning-glory”’ 
it type having a capacity of 54,000 cu ft per sec. The 
m creates the principal storage reservoir for two 
Nebraska hydroelectric power and irrigation projects 
which the government has an investment of 
$56,000,000. A cross section of the dam appears in 


[he area of the upstream slope to be protected from 
ave action is 360,000 sq yd. Since the full reservoir 
ntains 2,000,000 acre-ft of water and extends for a dis- 
nce of 23 miles upstream in a northwesterly direction, 
rom which come winds of maximum velocity, the protec- 
tion of this upstream slope presented one of the most in- 
leresting and important fea- 
res of the project. The 
magnitude of its importance 


= 


in., except for the lug projections 
which separated the rows of blocks by a 3-in. space, ex- 
cept that an overhang cast along the top edge of each 
block reduced the actual opening along each row to a width 
of lin. Wrought-iron locking bars */; in. in diameter on 
2-ft 3-in. centers extended through the cells in the blocks 
from an anchorage in the toe wall to one in the wave 
wall. The largest blocks weighed 374 Ib. 
HYDRAULIC FILL ON UPSTREAM FACE 
The contract specifications for the hydraulic fill re- 
quired that the upstream surface of the dam should 
consist of ‘“‘a 24-in. bedding of selected shell material, 
. obtained by selecting the coarser material while be- 
ing deposited by the dredge pipe.”” During construction 
of the dam, the material secured from the borrow pits did 
not contain as much coarse material as had been expected 
from the tests made prior to construction. The final 
result was that the upstream surface of the dam con- 


perhaps was not fully realized 
then the original protection 
was designed. Because of the 
scarcity of suitable riprap rock 
nd large gravel within a 
reasonable transportation dis- 
lance from the dam, it was be- 
heved that the cost of rock 
mprap would be prohibitive. 
the nearest source of suitable 
quarry rock is in southeastern 
Vyoming, requiring a railroad 
iaul of about 200 miles at a 
st of $1.70 per ton. After 

nsiderable research and 
Study of other types of riprap, 
concrete-block riprap was 
fesigned. When bids received 
on both rock and concrete block 
Showed costs in favor of the 
utter by more than a million 
Hollars, it was decided to con- 
struct the entire protection 


KINGSLEY Dam AFTER COMPLETION OF CONCRETE BLOCK RIPRAPPING—1942 
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tained very little coarse material, and the concrete rip- 
rap blocks were placed on material consisting of sand 
and a very small percentage of small gravel. The me- 


Normal Water £) 3270 
High Water E! 3 282 


— £13293 


lon5 
Typrcat Cross SECTION oF Kincstey DAM 


Fro. 1. 


chanical analysis of the upstream surface material, for 
an average of 29 samples, is given in Table I. 

Before the concrete-block riprap design was adopted, 
rather extensive tests were made for determining the 
effects of wave action on the blocks when laid on sand- 
gravel bedding of various gradations, and with the space 
between rows of blocks, and the cells in the blocks filled 
with the same graded material. The tests were per- 
formed by two methods. In Method 1, bedding material 
and concrete blocks were placed in a horizontal box 4 ft 
6 in. by 3 ft 2 in. by 3 ft 6 in. (depth), containing a 2'/2- 
in. pipe along the bottom center, through which water 
was forced upward by a centrifugal pump. In Method 2 
a section of the riprap was laid on the 1-on-3 slope of the 
dam and water was forced under, through, and over the 
blocks. Although these experiments could not have been 
conclusive, they influenced the decision that the shell 
material was satisfactory as a bedding for the concrete 
riprap blocks. 

As actually constructed, the cells in the blocks and the 
spaces between the blocks were filled with the same shell 
bedding material as that on which the blocks were laid. 
The blocks were placed so that their top surfaces were 
on a steeper slope than that of the face of the dam. On 
the l-on-3 slope, the side of one block projected 3'/, in. 
above the edge of the next block above. Consequently 
the block riprap presented a serrated surface, designed 
to break up the force of the waves. 


DAMAGE BY WAVE FORCES 


The contract for the manufacture and placement of 
the concrete blocks provided for 317,500 sq yd of pre- 
cast blocks at a cost of $1,011,015, an average of $3.19 
per sq yd. The contract work was completed in the fall 
of 1941. 

Storage of reservoir water was commenced in February 
1941, and by the latter part of March 1942 the water 
surface had reached El. 3202, or 22 ft above the bottom of 
the riprap. High waves caused by winds from a north- 
westerly direction, during the period March 25-29, 1942, 
caused minor settlement of blocks over most of the area 
subjected to wave action, and a maximum of 2 ft of 
settlement in some areas near the north end. The areas 
of maximum settlement were immediately repaired by 
filling the cavities with gravel. High-velocity winds 


Taste I. ANALYSIS OF UPSTREAM SURFACE MATERIAL 
Sreve No. % RETAINED Sreve No. % RETAINED 
1'/s in. 0.2 10 35.4 
1 in 2.8 14 46.6 
in. 5.8 20 55.8 
in. 9.6 30 64.6 
in. 12.2 40 80.9 
3 15.3 50 88.6 
4 19.5 80 94.5 
6 23.0 100 95.6 
s 30.4 200 98.8 


next occurred in the early part of May 1942, when the 
water was at El. 3230, resulting in settlements up to 5 ft 
in part of the affected area. 
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Vout, No 
After inspection of the damaged riprap, th. boary “7 
consulting engineers employed by the Distri, report | aon 
in part, ‘it was found that the gravel backing of the rn saal 
rap was so fine that it was removed by way. action Miithave 0 
and recommended that “graded gravel, so coarse that idmmbighes 
will not be washed out by future storms, be placed , edal 
fill the voids under blocks which have moved,” and ¢} | 
the openings between blocks parallel to the axis of thd In! 
dam over the entire surface of the riprap be grouted wis imi 
a 1:3 cement sand grout after removal of sand gray 4 ders 
filling to a depth of 6 in. It was also recommended thal ted 
all depressions in the damaged areas deeper than 2 ft \AMEEWA. 
filled with rock riprap and grouted. jure 
REPAIRS UNDERTAKEN 
The District immediately commenced a major prograyy — 
of repairs by force account, carrying out the recommen the 
dations of the board of consulting engineers. In the areg ction 
grouted, weep holes '/; in. deep, on 12 to 24-in. center - 
were placed in the grouted joints. The entire surfacdilimediat 
above water was repaired in this manner. cers | 
On December 1, 1942, when the reservoir level was adllMyeer's | 
El. 3226, a severe wind-storm, reported to reach a velooAliiiheyitan' 
ity of 50 miles an hour, caused waves estimated at § 1; sho 1 
ft in height to strike the upstream face of the dam, [gieamir 
the newly grouted area, the waves caused seven open fam pletion 
ings, the largest being 100 ft long. The following Marcifiithat th 
additional damage was caused by wave action durin jam at 
high winds. The repaired and grouted pre-cast crete, 5, 32 
block riprap, for a distance of about 3,500 lin ft betweegli#dilter |: 
Els. 3228 and 3240, was seriously damaged. nginet 
By this time it was realized that the concrete-blockiiiMsatisiac 
riprap, although supposedly strengthened by groutedfilMing pr 
sto W 
\ a the sur 
Poured Concrete __ \ spec: 
Plug and Wave Wall 10 alt 
3299 nd 
18" Riprap Units shy 
15" Riprap Units, SI 
ind mi 
lesigne 
(ei 3194.0 \ i the fi 
3256.0. 
" i the 
be 
12" Riprap Units Approximate 2' 3" Centers nprap 
Class B Concrete 
HICK, 
Fic. 2. Pre-cast CONCRETE RIPRAP FIRST PLACED ON » in. 
UPSTREAM SLOPE OF DAM hat ¢g 
rst-cla 
joints, was wholly inadequate for the purpose for whic, in. ' 
it was designed. The District then commenced repatt@jMafter th 
using the following method. Where the concrete blockg@@Mlayer, r 
were undermined, they were broken down and the holegiMdition t 
filled with a layer of rock spalls at least 15 in. thickgification 
These spalls generally ran from the '/,-in. up to about th@@product 
10-Ib size. Rock riprap 36 in. thick was then dumpeqjthan 4 
on the spalls, using stones weighing from about 10 to 20@Mproduce 
lb. At the junction with the sound concrete blocks, t2 000-1 
rock riprap was to be sealed and joined to the blocks bjMMoad th 
cement-sand grout. tars. 
A contract was awarded in December 1943, and comgMore t 
pleted in July 1944, to complete the repairs up to EE Weighin 
3230, following in general the methods used by the Disgfeoarse | 
trict in its force-account repair work with spalls and rocgbottom. 
riprap. This construction has successfully withstoo 
KNOCK sh 
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~ action to date al- 
wave 
wind velocities 


if the ough 0 
action’ | pro red equal to the 
arse that those causing 
placed td edamagt tothe concrete- 
and riprap- 

Xis of thé Jn November 1943, the 
routed with iministrator of the 


federal Works Agency di- 
ted the Chief Engineer, 
to investigate the 
Jure of the concrete rip- 

and to make recom- 
endations as to recon- 
sruction and completion 


sand graye 
1ended thag 
than 2 ft} 


JOT prograny 


recommer ‘the upstream slope pro- 
In the Field investiga- 
iN. Centers ns and reports were im- 


ediately made by engi- 
ers of the Chief Engi- 
eer's Office, FWA. Con- 


tire surface 


evel was af 


ich a velocdcultants were also engaged, 
ed at 8 t sho made independent 
e dam, reports, and recommendations. After com- 
even oper etion of these investigations, it was unanimously agreed 


at the upstream slope from El. 3180 to the crest of the 

jam at El. 3293, except that part already repaired between 
is, 3210 and 3230, should be protected by an adequate 

flter layer covered with rock riprap (Fig. 3). Although 
gineering opinion was unanimous that it would not be 

sitisfactory to construct the new filter layer on the exist- 
g pre-cast concrete blocks without breaking up the 

blocks, there was some difference of opinion at that time 
s to whether or not these blocks should be broken up on 


ving March 
Hon during 
st concrete. 


ft betwee 


crete-block 
Dy grouter 


Not Civit for November 1945 495 


PLACING THE FILTER BLANKET OF MIxEpD GRAVEL AND Rock SPALLS 


Rock Riprap in Place at Right 


to require little or no hand rehandling in order to ob- 
tain the required thickness up to El. 3270. The rock 
shall be dumped and struck off in a manner which will 
distribute the heaviest pieces throughout the full 
depth and thus avoid a top surface made up of all small 
pieces. Above El. 3270, where the slope is about 1.8 to 1, 
hand work may be required.”’ 

During the period of riprap damage and repair, the 
elevation of water surface of the reservoir varied from 
approximately 3202 to 3230. District water-power 
plants and irrigation works had been placed in operation, 


SR the surface of the dam or entirely removed. and therefore, from an operating 
\ ) Specifications were then prepared through collabora- and financial viewpoint, it was 
¥ 5 jon among the District's engineers, consulting engineers, essential that the reservoir storage 
"3 the Chief Engineer, FWA. These specifications pro- 
4 ided that the existing pre-cast concrete blocks, except 3 Feet of Rock Riprap including 
analy those submerged below E]. 3210, be removed, broken up, Broken Concrete Blocks. —--~\ | 
=| id mixed with the new riprap. The filter layer was = \seensiniet 
lesigned to prevent washing out 
the fine gravel and sand of the Existing Repaired Area \ ™Shell of Dam 
oa ll of the dam under wave = 3 Feet of Rock Riprap 15" Filter Layer 
ction and to prevent movement 
the filter-layer material 
through the voids in the rock 
se by wave forces. = \_ 15" Filter Layer Fic. 3. FINAL SLops, WITH FILTER 
Afilter layer of gravel 15 in. Laver Rocx 
thick, graded from '/, in. to 
~_Existing 12" Concrete Siock 
CED ON yim., of quality equal to Riprap Not Removed 
that generally specified for 
irst-class portland cement concrete, or of quarry stone be maintained at levels sufficiently high to assure ample 
> for whicl in. to 4 in., was specified to be placed on the slope watersupply. Henceit was not feasible to lower the reser- 
ced repaitMaiter the concrete blocks were removed. On the filter voir level to the lower limit of the concrete blocks. Infact, 
rete block@@@Mlayer, rock riprap 36 in. thick was to be dumped. In ad- the minimum water surface below which the reservoir can- 
d the holeg@Mdition to the usual requirements for durability, the speci- not be drawn without danger of loss of firm power, is about 
) in, thick@Scations provided that the rock riprap “‘shall be the 25ft above the lowest riprap. This meant that work on 


» about th 
dumpe 
t 10 to 0 
blocks, th 
» blocks by 


product of the quarry after excluding all rock smaller 
than 4 in. in greatest dimension, and including all rock 
produced above this size up to a maximum size of 6 cu ft 

000-Ib rock) or as large size as it is practicable to un- 
bad through standard bottom-dump side-door railroad 
tars. At least af } by weight shall exceed 500 Ib each. 


, and com@™More than 50% by weight shall be individual pieces 


; up to EWeighine 100 1b or more. The grading shall be sufficiently 
yy the DisMeoarse so that some hand work is required to unload 
req 
ls and rocbottom-dump cars.” It was specified that the rock 
withstom@™inprap ‘shall be struck off by power equipment. . 
y | quij 


Nock shall be carefully dumped and placed in a manner 


that part of the riprap submerged to a depth of 25 to 50 
ft—depending on the reservoir water surface elevation at 
the time of reconstruction—had to be done subaqueously. 

For the subaqueous work below El. 3210, a filter layer 
15 in. thick and a 36-in. rock riprap of the same specifica- 
tions as for dry work were specified to be deposited on 
the submerged concrete-block riprap “by dumping from 
barges, or from derricks or cranes operating from the 
dam, or by other methods approved by the Engineer.”’ 
As of October 1, 1945, this subaqueous work has not been 
commenced but preliminary trials have indicated that 
satisfactory results can be secured in this manner. No 


es 
Mayes 
BES 
pat 
N 0, by 
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TyprtcaL DAMAGE TO CONCRETE BLOCK RIPRAP FROM WAVE ACTION 


attempt is to be made to remove the concrete blocks in 
the submerged area. 


CONTRACT WORK 


Bids for the new filter layer and rock-riprap slope 
protection were received in September 1944. A contract 
was awarded immediately thereafter to Tobin Quarries, 
Inc., which had just completed the rock riprap work be- 
tween Els. 3210 and 3230. Work under the new contract 
specifications was commenced on September 28, 1944. 
This contract included the following estimated quantities 
and unit prices: 


190,000 sq yd, removal, break-up and re- 
placement of existing concrete block 


248,500 tons, filter layer. ...... . .at 2.20 


The contract price was $1,886,070 without railroad 
freight charges on filter and riprap materials, which 


ao 
+ 
a 
| 
a 
+ 
+ + 
| | 
Standard Sieves 
Fic. 4. Frtrter-LAYER GRADING CURVES 


Curve A Represents Gravel or Gravel and Rock from No. 4 to 


2'/,-In.; Curve B, that from No. 4 to 4-In. 


were to be paid by the District in the estimated amount 
of $953,870, making the total cost of this contract work 
$2,839,940. 

The contractor is supplying rock and small quarry 
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VoL. Is, No.; 
stone from quarries located near Guernsey, W)). Thy. 
materials are shipped by railroad in bottom. (Mp cars 


to a siding at the north end of the dam, whe, part 
them is unloaded by clamshell cranes into trucks 4, 
part is dumped from the cars on trestles and js loade 


TaBLe II. Grapine or FIcter LAYER Marearay 
PERCENTAGE PASSING VARIOUS SCREEN Siz: 
4- 3- 21/2- 2- 11/2- 1- Ve 
In. In In. In. IN In. In In Iw 4 
“A” ... 95-100 60-95 40-80 28-65 22-58 14-4) 
“B" 95-100 75-95 63-91 50-85 40-78 28-65 22-58 14-«; +: 
“A”": Gravel or gravel and rock—No. 4 to 2!/:-In, 
“B": Gravel or gravel and rock—No. 4 to 4-In 


into trucks by power shovel. For most of the work abe, 
El. 3230, these materials then have been hauled by tryc 
to the crest of the dam, where they have been dumpe 
into chutes extending down the upstream slope to points 
of placement by bulldozer and manual labor. 

Under the terms of his contract, the contractor agreed 
to furnish 200,000 tons of filter-layer material delivered 
by truck, on which there would be no freight charg, 
This apparently was to be gravel from some nearby 
source. 

The fact that coarse gravel is lacking in the genera) 
area in which the Kingsley Dam ts located has been wel 
established for many years. That fact, together wit} 
the known non-existence of hard quarry rock in this 
same area, caused the original slope protection to be 
constructed of the inadequate pre-cast concrete blocks 
Nevertheless the contractor for the recent work a 
parently believed he had located previously unknow 
sources of coarse gravel, which he immediately began 
develop after the award of the contract. However, tests 
soon showed that gravel meeting the specified grading of 
'/, to 2'/, in. could not be produced without wasting 
70% or more of the material, which actually contained 
less than 8% of gravel 1 in. or larger in size. Several 
pits were abandoned after trial before adequate sources 
of gravel were developed. All require heavy wastag 
and produce little gravel above the l-in. size. The 
grading limits given in Table II were established by the 
engineer to govern specification requirements for filter. 
layer material. 

These gradings, also plotted in Fig. 4, were believed 
to provide very reasonable limits within which the 
filter-layer materials should be graded to meet the r 
quirements of such a layer and of the contract specifica: 
tions. The contractor is meeting these requirements 
by mixing gravel and small quarry stone. 

As of October 1, the contract work is 55% complete 
While the filter layer and the rock riprap being placed 
under this contract have not yet stood the test of hea 
wave action, it is believed that ample precautions have 
been taken to provide a permanent upstream-slop 
protection which will require little if amy maintenance 
for many years. 

George E. Johnson is chief engineer and genera 
manager for the Central Nebraska Public Power and 
Irrigation District. Harry S. Mahood is project eng: 
neer, FWA. Col. William N. Carey (now Secretar 
Am. Soc. C.E.) was chief engineer, FWA, during tx 
period of investigation, development of the design, and 
commencement of the new construction. K. B. Keenet 
and F. F. Smith, of the office of the Chief Engineer 
Bureau of Reclamation; Joel D. Justin, consulting eng 
neer, Philadelphia, Pa.; and George M. Shepard, co 
sulting engineer, St. Paul, Minn., served as consultat's 
to the FWA. Messrs. Johnson, Carey, Keener, Justis 
and Shepard are Members, Am. Soc. C.E. 
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Modern Rigid-Frame Bridge Built by Seabees 


on Guam 


By Arnovp A. CLAUSEN, Assoc. M. Am. Soc. C.E 
LIEUTENANT CoMMANDER (CEC), U.S RESERVE 


ACK in the prewar, pre-Japanese days on Guam, 
Agana was the principal town and center of activi- 
ties of this little coral-island outpost. With a 
ulation of about 12,000 native Chamorros, Agana, 
ike many old towns of Spanish origin, had the usual 
sthedral, plaza block, and narrow streets which mean- 
ered through the city with slight regard for symmetry. 
The main channel of the Agana River, a narrow little 
arround stream, flowed for a considerable distance 
‘hrough the town and served to a large extent both as a 
surce of wash water and as an open sewer. 

In the bombardment preceding the assault operations 
» the island, practically all the town buildings were de- 
stroyed by naval gunfire. This left a free choice in re- 
building Agana along modern lines, and a layout has 
since been made according to which construction already 
has been started. 

One of the first problems confronting the Fifth Naval 
Construction Brigade, which was charged with the task 
f building Guam into a major base, was to provide high- 
ways that would meet existing as well as future needs. 
[hese requirements were foreseen by Commodore W. O. 
Hiltabidle, Jr., M. Am. Soc. C.E., the officer then in 
harge of the Fifth Brigade, who had been stationed on 
juam in prewar days. A highway location party from a 
Seabee unit was actually engaged in survey operations 
i few days after the assault forces landed, and the survey 
was well under way before enemy resistance had ceased. 


° SEABEES RELOCATE RIVER 


As the program of island development progressed, 
the town of Agana became the center of three main high- 
ways involving a common inter- 
section, the relocated channel of 
the Agana River, and a bridge. 
\ll three highways, as shown in an 
accompanying photograph, carry 
heavy traffic, the heaviest flow be- 
ng along the four-lane shore route. 
\ccordingly, the bridge erected as 
the focal point of this traffic pattern 
had to be designed for a heavy 
traffic flow and full four-lane width. 

In prewar days, high water had 
deen known to overflow the inter- 
ection area. Bridge headroom 
was, however, limited, because the 
grades could not be raised and still 
it in with the adjacent streets. 
‘ince the length of the bridge had 
toconform with the highway lay- 
ut, the problem was to provide a 
‘tructure having a sufficient water- 
way and meeting the conditions of 
the three intersecting highways. 

A test pit dug at the bridge site 
revealed coral of a limestone nature 
bout where the bottom of the new 
hannel would be, thus indicating 
‘ good foundation available. 


To meet the existing conditions and to provide an un- 
obstructed waterway at all stages of flow, a flat-slab rigid 
frame of reinforced concrete was considered best. As 
finally designed, this structure consisted of a rigid frame 
of 34-ft clear span, hinged at the base. The overall 
height was 12 ft.2 in. from top of footing to top of slab, 
with a roadway width of 76 ft from face to face of curbs, 
and with two 5-ft 6-in. sidewalks. An H-20 highway 
live load with 30% impact was used, with design stresses 
of 750 Ib per sq in. for concrete and 18,000 Ib per sq in. 
for reinforcing steel. (Stresses were computed by the 
method of moment distribution with an allowance for 
moments due to changes in deck length from temperature 
and shrinkage of concrete.) 


A.A.S.H.O. SPECIFICATIONS PROVIDE DESIGN DATA 


The only reference available for design purposes was a 
copy of the bridge design specifications of the American 
Association of State Highway Officials. The analysis 
of rigid frames with variable moment of inertia is a prob- 
lem of some consequence even where complete design 
data are available, using such methods as moment dis- 
tribution, column analogy, and slope deflections. To 
pick up these threads from past experience while engaged 
in military projects in a combat area is quite a different 
thing from the usual design office procedure. Suffice it 
to say that complete design calculations were made and 
checked. For this work, Lt. (jg) Ralph E. Scott, of 


the Fifth Brigade Planning Section, carried out the com- 
putations. 

Since this bridge was in a town that was to be entirely 
rebuilt with due regard to modern trends in appearance, 


First Pour UNper Way, INCLUDING SIDE WALLS UP TO ConstructioN 
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some attempt was made to provide a 
structure that would be in keeping with 
the future municipal development. 
This was accomplished by designing 
with graceful curved lines and sim- 
plicity rather than with an excess of 
artistic embellishment. The faces of 
all concrete were finished plain, and the 
handrail, made up of welded pipe, pre- 
sents an appearance in keeping with 
this simplicity of design. 


EX-MARINE SEABEES HANDLE 
FIELD WORK 


The work was assigned to a versa- 
tile Construction Battalion, skilled not 
only in assault operations but in first- 
class bridge construction as well. This 
unit had seen almost two years of 
rough-and-tumble South Pacific service 
with Marine amphibious troops before 
coming toGuam. Even on this island, 
these Seabees had stormed ashore with 
the assault troops at Asan Beach and 
had cleared roads and patched old pre- 
war bridges to permit the Marine 
tanks to advance on Agana while the 
Japanese still held it. So it is somewhat remarkable 
that this same battle-scarred outfit, when given the 
opportunity, could fulfil the requirements of modern 
and permanent concrete bridge construction to put up a 


One oF Guam’s Busrest HIGHWAY INTERSECTIONS—FINISHED 
BRIDGE SPANNING New CHANNEL OF AGANA RIVER 
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tion in sizes of reinforcing steel was necessary, but the 
work was carried out essentially according to plan. 
Aggregates for concrete in Guam are obtained fron 
reefs and deposits of coral, which differ in general a 
pearance, specific gravity, hardness 
and usefulness. Tests made from th 
better grades showed a crushing 
strength equal to, or greater thar 
3,000 Ib per sq in. Concrete used was 
made up of the better grade of lime 
stone, crusher run, with some fine beach 
sand added, and its cementeontent was 
7 bags percu yd. Separate pours were 
made of the side walls to the construc 
tion joint at the haunch. The entir 
slab portion was placed in one continu 


Sipe View oF CompLetep BrinGe witH AGANA Bay IN BACKGROUND form building to produce the curved in 


structure equal to anything built by contract under 
state-side conditions, where complete specifications and 
engineering inspection are provided. 

Actual construction work, under the local field super- 
vision of Lt. J. H. Gehring (CEC), U.S.N.R., Assoc. M. 
Am. Soc. C.E., was carried on without a mishap. Alto- 
gether, 510 cu yd of concrete and 86,000 Ib of reinforcing 
steel were used. To provide this amount of material, 
as well as forms and heavy falsework, was a problem of 
major proportions at this advance base in the Pacific, 
where combat needs had first priority. Some substitu- 


ous pour. The water content was held 
to the minimum consistent with work 
ability. Vibrators were used in plac 
ing. 


CARE AND SKILL REQUIRED IN BUILDING 


FALSEWORK AND FORMS \ 
Special precautions were taken i 
constructing the falsework so that n 
settlement would occur. The result- 
ing smooth lines of the finished con 
crete in the structure made this pro 
vision worth while. 
Considerable skill was required i 
trados, combined with a crown of 6 in 
transverse to the center line of the bridge. The falsework “ 
was cut and set to computed elevations, and forms were acy 
checked before the pour was made. After two forms = 
were stripped, an excellent rubbed finish was given to the 
handrail posts and exposed surfaces of the wing walls 
and frame. 
The finished work is equal in all respects to first-class 
state-side bridge construction and will remain a mont: 
ment to this Construction Battalion, a unit which landed Fro. 1 
with the Marines on D-Day and held a beachhead during ch 


the first days of the assault. Construmus batiumus. 
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Design of Spiral 
Spillway Chutes 


By Raymonp A. HItt, M. Am. Soc. C.E., 
CoNnsULTING ENGrneer, Los ANGELEs, CAiIr. 


and D. C. McConauGuy, Senior ENcINeEr, 
BurEAU OF RECLAMATION, Denver, Coto. 


.* HERE conditions require the construction of a 
‘2 spillway channel around the end of a dam, it is 
often possible to reduce costs considerably by 

¥ signing the channel with horizontal curvature for the 


sonvevance of water at high (supercritical) velocities. 
The bottom of such a chute must be superelevated to 
force the water to follow a curved path; such supereleva- 
tion substantially reduces the depth of excavation which 
would otherwise be required. 

The first known design embodying this principle was 
ee OE nade in 1934, by Raymond A. Hill, M. Am. Soc. C.E., in 
nection with an application to the Public Works Ad- 
ninistration for the construction of Bartlett Dam on 
Verde River as an addition to the works of the Salt 
y, but them River Project, a federal reclamation project. A year 


BARTLETT Dam SPILLWAY, DESIGNED FOR ‘DISCHARGE OF 175,000 
Cu Fr per Sec (DIscHARGE SHOWN Is ABpourt 6,000) 


chutes of this type were built by the Bureau; others have 
been constructed under the direction of Mr. Hill. 

In any such curved channel, for equilibrium, the 
centrifugal force acting on any element of volume of the 
water is balanced by a differential pressure due to the 
sloping water surface. For an element of volume, 
dr dy dz, at a distance r from the center of curvature, and 
for a velocity v, the centrifugal force is (w/g) dr dy dz 


2D 


plan. later, the Bureau of Reclamation adopted this basis of a ; 
‘ined fromi design after tests of hydraulic models, and so constructed (v*/r). For a Static pressure head, h, the unbalanced 
eneral ap- fm the spillways at Bartlett Dam and at Stewart Mountain Static pressure is w dh dy dz. 
hardness ME Dam in Arizona. Subsequently several more curved Equating these expressions, 
from the 2h, 
crushing 7 Computed Water Surtace dh = ——dr = ——dr............(1) 
iter than Surface ar r 
© used was For a free water surface, dh = dh., where h, is the 
© of lime velocity head. Hence from Eq. 1 it follows that 
Were Section 2 which is the equation of a free vortex, and that 
construc Computed Velocity | 49.3 | 49.3 | 49.3 | 49.3 49.3 | 49.30 
Phe entir “Average Actual Velocity | 47.3 | 50.6 | 50.8 | 49.7 | 48.5 | 49.38 ao ; 
contine STATION 2+50 her 
t was held 
th work which is the equation of the water surface across any 
1 in pla radial section, 4, being the distance below the energy 
grade. 
In the case of curved channels with parallel sides, it is 

PURIE | assumed as a basis for proper design that all streamlines 
7” \ | are concentric and that the discharge per foot of width 
taken in I 2 3 4 5 remains constant. At any point in the channel, the dis- 
that n Section 3 | 4 | 5S [Mean tance from the bottom to the energy grade equals the 
result. [726 | 67.2 | 626 | 586 | $5.0] 65.20 depth plus the velocity head. Denoting this distance 
hed con | 6721672 by y, and remembering that the depth is g/v where q is 
this pro STATION 4+00 the discharge per foot of width, the following equation 

as of the bottom with reference to the energy grade may be 
uired in obtained from Eq. 2: 
urved in 
of 6 in (4) 
© forms _In actual practice there are certain features which 
on to the limit the location and width, the curvature and superele- 
ig walls 1 2 3 4 5 vation, and the longitudinal slopes of the chute: 

ection 5 | Mean 1. The location and width of the channel are gener- 
rst-class mputed Velocity __| 79.0 | 729] 670 | 63.4} $95 | 68:38. ally determined by topographic conditions, by the quan- 
. mont wwerage Actual Velocity | 71.0 | 73.5 | 71.7 | 70.1 | 66.0 | 70.46 tity of water to be discharged, and by the depth of flow 
landed STATION 7+00 over the entrance weir or the height of the gates. Ob- 
1 during Fic. 1. Sections Taroucn BARTLETT Dam Looxinc Viously, curved chutes are best adapted to gate-con- 
tens Downstream, SHOWING COMPARISON OF COMPUTED AND Acruat trolled spillways, because the velocity of flow below 


VELocITIES AT A DISCHARGE OF 175,000 Cu FT PER Sec gates is little affected by the rate of discharge. 
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by fitting the channel to the topography, with recogni- 
tion of the fact that time is required for water to change 
its direction of flow. 

3. Velocities higher than the critical must be main- 
tained at all points, particularly along the outside of the 
curve, so as to avoid any tendency toward the formation 
of a standing wave. 

The normal procedure in the design of a curved chute 
of any determined capacity is to select, subject to the 
preceding limitations, a simple radius of curvature of the 
center line and a profile of the upper side. The velocity 
at various points along the channel is then computed and 
the values of K in Eq. 2, and of K*/2g in Eq. 3, are de- 
termined for each radial cross section. The elevations 
of the bottom of the channel across such section are then 


2. The curvature of the chute is determined largely 


Mops OF VALLECITO SPILLWAY AT DESIGN DISCHARGE OF 30,000 
Cu Fr per Sec 


computed from Eq. 4. Successive trials are made in 
this manner, changing both plan and profile, until the 
channel is found which best satisfies the topographic 
and other conditions. 


ATTENTION TO FRICTION 


Up to this time, friction loss can largely be disregarded. 
In the final design, however, consideration must be given 
to the loss in energy caused by friction, and to the fact 
that such friction loss is greater at the inside of the chute 
than at the outside because of higher average velocities. 
Furthermore, as for any superelevated curve, spirals 
should be substituted for the simple curve assumed for 
approximation. Such spirals should be of a form con- 
venient for purposes of computation, and commonly it 
will be found that conditions will be well satisfied if the 
radius of curvature of the entrance spiral is inversely 
proportional to the distance along the curve to some 
point where an exit spiral of decreasing curvature can be 
used. The values of A and of A*/2g are then redeter- 
mined for each cross section, and the elevations of the 
water surface and of the channel bottom across sections 
normal to the center line are again computed in the same 
manner as before. 

In the development of Eq. 4, the static pressure was 
assumed equal to the depth, which is substantially true 
in most cases. However, occasionally it is desirable to 
begin the curve immediately below a weir, in which case 
the entrance spiral would be replaced by a variation in 
height of the weir above the channel bottom so as to give 
the proper velocities across the initial section. This 
might require a rather sharp curvature in a vertical plane, 
resulting in non-hydrostatic pressure distribution. The 


V ox. 16, No.1 
same effect may result from the use of a short jorizon, 
radius requiring sufficient superelevation t produc 


marked vertical curvature in a longitudinal |irectio, 
Equation 4 can be modified to take account of | he acty, 
static pressures in such cases, but it is preferable to jy 
crease the radius of curvature of the channel . nough ' 
insure hydrostatic pressure distribution. 


CHANNEL TAPERED 


It is sometimes desirable to reduce the width of ¢, 
channel below the spillway crest, for which purpose th, 
channel is tapered. The sides then are not parallel ang 
the streamlines are not concentric. However, the cong 
tion expressed by Eq. | is still valid; that is, that th, 
transverse slope of the water surface at any point jn 
section substantially normal to the center line is equal 
twice the velocity head divided by the radius of cury, 
ture of the streamline at that point. The values of thes 
radii are known from the layout; if they are expressed 
mathematically as a function of the distance from th, 
center line and substituted for r in Eq. 1, equations fo; 
the water surface and channel bottom may be obtained 
by integrating the resulting differential equation. Such 
a function, however, is usually complex and it is prefer 
able to resort to graphical integration of Eq. 1, trans 
posed to dh,/dr = —(2h,/r). In making preliminar 
layouts, the streamlines at any section may be con 
sidered as concentric. 

The final design can, of course, conform strictly 
only one rate of discharge. This should be the largest 
quantity which the channel will be called upon to carn 
at reasonably frequent intervals. At times of greater 
flow, the quantity per foot of width will be a maximu 
along the upper side of the channel; when the dischary 
is below the design rate of flow, water will tend to con 
centrate toward the inside of the curve. However, fron 
model tests, and from observations of actual flow throug! 
such spillways, it is evident that spiral chutes so design 
are less sensitive to changes in the rate of discharge thar 
might be expected. Rarely will it be found necessary t 
increase the height of the wall along the lower side t 
accommodate low discharges. It has been found ad 
visable, however, unless the lining extends to a point at 
which the channel bottom is substantially level normal 
to the center line, to end the lining on a diagonal line by 
extending the upper side of the channel beyond the lower 
side so that when the water leaves the pavement it will 
necessarily flow away from, and not along, the end oi 
the floor lining. 


COMMENTS ON RESULTS OF MODEL WORK 


Comparisons between the computed water surfaces 
and velocities for the spillway of Bartlett Dam and the 
corresponding surfaces and velocities determined from 
model tests are shown in Fig. 1. The prototypes of the 
Bureau of Reclamation designs, so far as can be judged 
from the few times of actual flow through them, behave 
as the hydraulic models indicated they would. 

Model tests of most of the designs by Mr. Hill were 
made either in the hydraulic laboratory of the California 
Institute of Technology or in that of the U.S. Engineer 
Department in Los Angeles. Model tests of Bureau 
designs were conducted in the hydraulic laboratory ° 
the Bureau of Reclamation at Denver, Colo. Bureat 
designs and investigations were made under the directwo! 
of J. L. Savage, Hon. M. Am. Soc. C.E., Chief Designing 
Engineer. At the time these studies were made, 5. 
Harper, M. Am. Soc. C.E. was Chief Engineer 0! the 
Bureau of Reclamation. H. W. Bashore, M. Am. > 
C.E., is Commissioner of Reclamation. 
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Design of Bridges 
Against Wind 


terodynamic Instability—Historical Background 


By D. B. SterMan, M. Am. Soc. C.E. 
ConsuLTING ENGINEER, New Yor, N.Y. 


II. 


OR a century and a quarter, aerodynamic in- 

stability has been an engineering problem. 
Of course tt was not so understood. Earlier engineers 
simply knew that suspension spans were particularly 
prone to disaster by wind. Modern investigation 
indicated the underlying cause—a progressive ampli- 
fication of harmonic undulation due to wind, finally 
‘becoming destructive. An account of the history of 
this difficulty, as exemplified by actual structures, and 
culminating in the Tacoma disaster, is given in this 
vecond article by Dr. Steinman. In effect it is an 
introduction to the more detailed study of the principles 
involved, to follow in the next article of the series. 


ARLY suspension bridges, built before 1840, were 

light, flexible structures, at the mercy of the wind. 

The experience of those spans remained, for 
a century, a forgotten chapter in bridge engineering 
history. 

One of the earliest chain spans was the Dryburgh 
Abbey Bridge across the Tweed in Scotland. It was a 
footbridge of 260-ft span. Built by John and William 
Smith in 1817, it was completely destroyed by a gale 
within a few months. 

A pioneer builder of suspension spans in England 
was Sir Samuel Brown, but a whole string of his chain 
bridges—at Berwick, at Brighton, and at Montrose—were 
wrecked by wind action. In 1819-1820 he built the 
Union Bridge over the Tweed at Berwick, with a span 
{ 49 ft—the first highway suspension bridge in England 

but within six months it was destroyed by the wind. 
His Brighton Chain Pier (a series of four spans), built 
in 1823, was partially wrecked by a storm in 1833; and 
{ter reconstruction, it was dramatically wrecked again 
by aerodynamtic action in 1836. Sketches made by a 
competent eyewitness show the characteristic sine-curve 


TELFoRD’s Famous MENAI STRAITS SUSPENSION BRIDGE 
From Old Engraving in T. G. Cumming’s Jron Bridges of Suspension, London, 1824 


oscillations culminating in catastrophic torsional motion. 
The Montrose Bridge in Scotland, built by Brown in 
‘9, partly collapsed (from overloading) in 1830, with 
great loss of life. After repair, it was wrecked by a gale 
in 183s. Eyewitnesses saw the span undulating in two 
segments before the failure. 

The world-famous Menai Straits Bridge in Wales, 
with a record span length of 580 ft, built by Thomas 


sol 


Joun A. ROEBLING, PIONEER IN SUSPENSION BRIDGE BUILDING 
AND CABLE MANUFACTURE 


Telford and opened in January 15826, was subject to 
alarming aerodynamic undulations. The span undulated 
in waves 16 ft high (including torsional oscillations). 
The bridge was injured by such wind action in 1826 (one 
month after completion), and again in 1836 and 1839. 
It had to be largely rebuilt after the gale of 1839. 

A German span, the Nassau Bridge over the Lahn 
River, built in 1830, was severely damaged by wind 
(chains and floor broken) in 1833. The Roche Bernard 
Bridge in France, built in 1840 (using wire cables) with a 
record span of 641 ft, was wrecked by wind in 1852, when 
the suspended roadway dropped into the river. 

The Wheeling Bridge over the Ohio River, of 1,010-ft 
span, built by Charles Ellet in 1848-1849, and at that 
time the longest span in the world, was violently and 

a dramatically wrecked by aero- 


dynamic action in 1854. It 
was reported at the time that 
the previous accustomed un- 
am dulations suddenly changed to 
dite violent twisting oscillations 


“lunging like a ship in a storm,’ 
“each vibration giving it in- 
creased momentuny ’—until the 
span overturned as the south 
group of cables snapped. The 
structure dropped into the 
Ohio, a wrecked and twisted 
mass of wire and timber. 

The Lewiston-Queenston 
suspension bridge over the 
Niagara River, with a new record span-length of 1,043 
ft, built by Edward W. Serrell in 1851, was nearly 
wrecked in a gale in 1855. Under-floor stays were added, 
but in 1864, when the stay-ropes were left temporarily 
disconnected, the bridge was destroyed by wind action. 
The damaged cables were left dangling for 34 years as 
the sole remains of the wreck, a silent reminder of na 
ture’s power and man’s forgetfulness. 
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carry the Stockton and Dar 
lington Railway over the river 
Tees in Durham County, Eng. 
land, was progressively de. 
stroyed within a few years py 
excessive deflections under the 
loads of passing engines. The 
Ballock Ferry Bridge nea; 
Loch Lomond in Scotland 
built in 1842 by James | Iredge. 
failed (according to one ac 
count) in 1850 under a flock of 
sheep. In 1854, a suspension 
span over the Licking River. 
from Covington to Newport, 
Ky., suddenly collapsed under 
a passing drove of cattle, only 


ROEBLING’S NIAGARA RAILWAY BripGE, First SUSPENSION STRUCTURE FOR THIS USE two weeks after it was 


The first Niagara-Clifton Bridge at Niagara Falls 
was a highway suspension structure with a new record 
span-length of 1,268 ft. It was built by Samuel Keefer 
in 1868. Rebuilt by G. W. McNulty in 1888, it was 
completely destroyed by wind action seven months 
later. This occurred during the night of January 9, 
1889. A physician making the perilous trip across the 
span at midnight described the bridge as rocking “‘like 
a boat in a heavy sea,” tipping up “almost on its very 
edge.’ In the morning no trace of the span was left; 
it had been torn away from the cliffs as though cut off 
by a giant knife, and the entire crumpled mass of steel 
and wire lay bottom up, beneath the deep, turbulent 
waters of the river in the gorge below. The story of this 
bridge failure was somehow suppressed, and hardly 
even mentioned in engineering literature. A new span 
was quickly fabricated and erected to replace the old 
one before it could be missed by the summer tourists. 

There are other dynamic effects that make it necessary 
for bridges to have adequate stiffness. Span rigidity is 
demanded to resist cumulative amplification of oscilla- 
tions—whether caused by wind action or by live load. 
The familiar rule that troops must break step when 
crossing a bridge was a lesson learned 
from early disasters. In 1831 the 
Broughton Bridge in Lancashire 
County, a chain bridge only two years 
old, crashed under a body of marching 
troops, and in 1850 a wire bridge of 
335-ft span, at Angers, France, collapsed 
under a similar load. A chain bridge 
it Ostrau, Czechoslovakia, built in 1851, 
collapsed in 1886 from the dynamic 
effects of a detachment of cavalry cross- 
ing the span. 

At the entrance to the lower deck of 
Roebling’s Niagara railway suspension 
bridge (1855), this notice was posted: 

A fine of fifty to one hundred dollars 
will be imposed for marching over this 
bridge in rank and file, or to music, 

or by keeping regular step. 

In an unstiffened span, any loading 
tending to set up harmonic undula- 
tions may have serious results. The 
Schuylkill Falls Bridge in Philadelphia, one of the 
pioneer chain bridges built by James Finley, lasted only 
two years, collapsing in 1811 under a drove of cattle. 
The Yore River Bridge in Yorkshire, built in 1530, 
collapsed a few months later also under a load of cattle. 
A chain bridge built in 1830 by Sir Samuel Brown to 


opened. 

It seems that the lessons of this long list of bridge 
failures were forgotten by the profession. At least 
they were until modern bridge engineers were dramati 
cally reawakened to the problem by the catastrophic 
failure of the 2,800-ft span of the Tacoma Narrows 
Bridge (the third longest span in the world) on Novem. 
ber 7, 1940, only four months after its completion. 

Technical literature, prior to 1940, gave little reference 
to such disasters. The Wheeling Bridge catastrophe 
in 1854 was briefly dismissed as simply another failure 
caused by a storm. The only engineer of the time who 
grasped its full significance was John A. Roebling 
With intuitive genius, a century ahead of his time, he 
realized the need of bracing and stiffening suspension 
spans against cumulative undulations that may be 
started and amplified by the action of the wind. In his 
pioneer article on the subject, inconspicuously published 
in the American Railroad Journal in 1841, and thereafter 
overlooked by the profession, he discussed the weaknesses 
of earlier suspension bridges, their vulnerability to de 
structive cumulative vibrations, and the proper correc- 
tive measures to insure the safety of future spans. And 
in his very first bridge, the multiple-span Monongahela 


An EarLY ROEBLING SUSPENSION STRUCTURE—AQUEDUCT OVER 
DELAWARE RIVER AT LACKAWAXEN, PA. 


Bridge in Pittsburgh (at Smithfield Street), built in [S45, 
he provided special means for stiffening the spans Both 
stiffening trusses and inclined stays were incorporate: 
from the start, in 1850, in his design for the 820-It-spam 
Niagara railway suspension bridge, completed in |» 
On March 16, 1855, the first train passed over the com 
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ROEBLING’S DREAM—ORGIINAL DESIGN FOR THE BROOKLYN BRIDGE 


pleted structure—the first train in history to cross a 
bridge suspended from wire cables. And to the amaze- 
ment of the public and of the profession, the span of 
wire and wood did not collapse. 


FIRST SUSPENSION BRIDGE WITH STIFFENING TRUSSES 


In another sense bridge engineering history had been 
The Niagara span was the first suspension 
bridge ever built with stiffening trusses. This was a 
major contribution to bridge engineering—the first radi- 
cal improvement in the suspension-bridge art in two 
thousand years. The full potentialities of the suspen- 
sion type could not be realized as long as it continued to 
be represented by swaying, undulating structures. As 
Roebling expressed it: ‘Suspension bridges have gener- 
ally been looked upon as loose fabrics hung in the air, 
as if for the very purpose of swinging. Repeated failures 
of such works have strengthened this belief.’”” Even in 
his earliest spans, this master builder grasped the funda- 
mental importance of adequate stiffening. His success 
I845-1850) in the construction of suspended aqueducts 

‘as rigid as stone or cast-iron aqueducts’’—demon- 
strated the truth of his thesis that cable spans could be 
built as stiff as desired. In those canal structures, his 
solidly braced flumes supplied the stiffening element. 

In his first highway structure, the Monongahela 
Bridge at Pittsburgh, he made the outside railings or 
‘parapets’ in the form of latticed trusses, which served 
to some extent as stiffening elements for the suspended 
spans—forerunners of real stiffening trusses. In his 
Niagara railway suspension bridge, filling the vertical 
height between the upper and lower decks of the 820-ft 
span, this trussed bracing was 18 ft deep. The amazing 
success of this radical innovation established it there- 
alter as a recognized essential feature in the design of sus- 
pension bridges. 

Until it had to be replaced in the march of progress, 
this Niagara span carried the increasing weights of loco- 
motives and trains for 42 years, while other bridges built 
over the Niagara River by Roebling’s rivals were being 
blown down by the wind. By providing inclined stays 
and stiffening trusses, Roebling secured for his bridges 
anew high measure of safety and stability against the 
lorces that wrecked the weaker spans built by his con- 
temporaries. 

In the Niagara achievement, Roebling developed and 
troduced features of suspension-bridge design that 
assured strength, rigidity, and stability, not only against 


made. 


the useful loads to be carried but also against the poten. 
tially destructive forces of wind and storm. This pioneer 
gave these principles to the profession, in his published 
account of the work and in his printed reports, but the 
profession forgot his teachings, only to rediscover them 
three generations later at great cost. 

In his Ohio River Bridge at Cincinnati, completed in 
1867, establishing a new record span-length of 1,057 ft, 
Roebling added something new and significant—cable 
stays, running diagonally upward from the stonework 
of the towers to points of the cables in both main span 
and side spans. Their purpose, as stated in the engi- 
neer’s report, was to check aerodynamic oscillations. 

Perhaps the most distinctive feature of his Brooklyn 
Bridge is the system of inclined stays radiating downward 
from the towers to the floor of the span. The magic of 
the resulting weblike tracery of lines has been the delight 
of artists and poets, and of all who love beauty. But 
these radiating lines were not gratuitously added for 
artistic effect; the genius of Roebling introduced them 
primarily for the critical function of adding rigidity and 
assured aerodynamic stability to the span. He then 
took advantage of the additional load-carrying capacity 
which they incidentally supplied. 


AN IMPORTANT CONTRIBUTION 


Roebling taught the profession the importance of 
stiffening suspension spans, and he showed the world the 
effectiveness of such stiffening. For half a century 
thereafter this basic idea was recognized and governed 
suspension-bridge design, producing structures of a new 
order of stability and longevity. Stiffening trusses 
were made deeper and deeper, reaching a climax in the 
obviously excessive proportions of the Williamsburg 
Bridge in 1903, with its truss depth equal to '/4 of the 
span length. 

Thereafter, with the swing of the pendulum, the trend 
was reversed. The introduction of the ‘‘deflection 
theory” for suspension-bridge design revealed that some 
of the prior spans had been proportioned with needlessly 
excessive depth and section, and placed a premium of 
economy on more flexible design. Increased emphasis 
on artistic appearance placed a further premium on grace 
and slenderness. Stiffening trusses were made shallower 
and shallower in depth. Towers were reduced to more 
and more slender and flexible forms. Then, commencing 
about 1930, with such effective examples as the self- 
anchored spans over the Allegheny at Pittsburgh (1926 
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CINCINNATI BRIDGE, 
1928) and the 1,033-ft span of the Cologne-Miithlheim 
Bridge over the Rhine (1929), the use of stiffening girders 
instead of trusses acquired increasing applications, re- 
sulting in maximum artistic simplicity of line. 

Thus improvements in analysis, in economy, and in 
aesthetics—all combined to accelerate the trend toward 
increased slenderness of proportions. Engineers began 
to forget or to discount the principles that Roebling’s 
genius had evolved and demonstrated. With more 
mathematics than the pioneer master builder had avail- 
able in his time; but with less native 
intuition and constructive perception, 
1 later generation of designers car- 
ried the reversed trend to a climax 
until they were awakened by the im- 
pact of catastrophe—the destruction 
of the Tacoma Narrows span, by aero- 
dynamic oscillations, in a mild gale on 
November 7, 1940. 

The Tacoma Bridge was adequately 
safe for all the loads and forces for 
which it had been designed, namely, 
dead load, live load, temperature, and the static effect 
of wind load. It had not been designed, however, for 
the dynamic effect of wind load. By dynamic effect we 
mean the effect of a steady wind, acting on a flexible 
structure of conventional cross-section, to produce a 
fluctuating resultant force automatically synchronizing 
in timing and direction with the harmonic motions of 
the structure so as to cause a progressive amplification 
of those motions to dangerous or destructive amplitudes. 

On the morning of the Tacoma failure, the gale of 35 
to 42 miles an hour meant a wind pressure of little more 
than 5 lb per sq ft. The bridge had been designed for a 
wind pressure of 50 lb per sq ft, and was structurally 
safe for a static wind load of 50 Ib per sq ft. It was de- 
stroyed, however, by the cumulative dynamic effect of 
the vertical components produced by+a wind pressure of 
) Ib per sq ft. 

Thus the Tacoma span was the victim of its extreme 
flexibility and of the vulnerability of its cross-section to 
the creation of resultant wind forces producing cumula- 
tive amplification of oscillations. This combination 
constitutes aerodynamic instability. 

In report after report Roebling proclaimed, and in span 
ifter span he demonstrated, that suspension bridges can 
be built with any desired degree of rigidity. He also 


FORERUNNER OF ROEBLING’S More FAMovuS BROOKLYN SPAN 


Sketch Shows Greatest Movement Before Collapse; 


V OL. IS, No. 


pointed out the danger of whitt,, 
down span cost by sacrificing span stig 


ness. A later generation, 
the emphasis, preached conom, 
through flexibility. But no one kney 
how far it wassafeto go. Where shou}, 


the line be drawn to separate adequat 
from inadequate stiffness? The answer 
to this question was lacking, 

Now we have the answer. Eight or 
more bridges completed since | 430 hay, 
rigidity coefficients below a certaj, 
value; these spans have manifest, 
various degrees of aerodynamic jnst, 
bility; four of these bridges, mpleted 
in 1938 and 1939, have required stay: 
to check their undulations.  Thg, 
came the Tacoma Narrows Brid 
completed in 1940; this span had 
still lower coefficient of stiffness, ang 
it succumbed to the consequences oj 
its extreme flexibility. Hence now w, 
know where to draw the line: Beloy 
a certain measure of stiffness, we may expect some diff 
culties requiring corrective measures; and if we go below 
a still lower indicated ratio, we may expect disaster 
(unless the aerodynamic stability of the structure is other 
wise assured). 

Attacking the problem from the other end, that js 
scientifically eliminating the cause instead of mechani 
cally resisting the effect, we have now found that certain 
shapes and proportions of sections minimize the poten 
tial aerodynamic action; and we have demonstrated 


4 


ge 


255 Feet 


CHAIN BRIDGE FAILURE AT BRIGHTON, ENGLAND, 1836 
the Under Surface of the 
Roadway Was Visible at a at the Same Time as the Upper Surface at } 


that cross-sections can be designed that will yield as 
sured aerodynamic stability, even in the longest spans 
A most promising field for further research has beet 
opened; a new science has been created. 

The profession has learned its lesson from the Tacom 
failure. Bridge engineers have been awakened to thin 
in terms of aerodynamics and of dynamic vibrations 
and to test and analyze these phenomena as applied t 
bridges. - The profession has learned the necessity 
combining its knowledge of aerodynamics, of structure 
design, and of mechanical vibrations—and of applying 
combination of the three to ensure the safe design of the 
great bridges of the future. 

Such is the price we pay for progress. The great 4 
vances of the human race have been made by those wi 
had the courage to go beyond the charted course. Its 
only in such manner that new knowledge can be gaimed 
that new progress can be achieved. When progress § 
too rapid, we may expect to stumble. The test of mars 
that he profits by his experience and continues onware 
with new wisdom and knowledge, toward still greater 
conceptions and achievements. 

(Parts of this second article, including a number of the illustrat 
is excerpted from the author’s book, The Builders of the Bridg 
Harcourt, Brace and Company, 1945.) 
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Seabees Encounter Unusual Soils on Iwo Jima 


Airfield Construction as Affected by Volcanic Conditions 


By F. B. CAMPBELL, M. Am. Soc. C.E. 
and W. K. Cuase, Jun. Ao. Soc. C.E. 


RespecTIVELY LiguTENANT COMMANDER AND LIEUTENANT (jG), Crvit Encineer Corps, U.S. Navat Reserve 


HE island of Iwo Jima—‘‘Sulfur Island’’—is of 
recent voleanic origin. It is about 5'/, miles long 
from Mt. Suribachi at the southern tip to the 
thern end of the broad plateau. At its widest di- 
»sion, the island is about three miles across. Mt. 
sbachi rises abruptly 540 ft above the Pacific, and the 
‘eat has an average elevation of 340 ft. 
rhe island is composed of volcanic ash in two forms— 
ose black cinder commonly referred to as black sand, 
' a consolidated buff-colored ash sometimes called 
rock. Outcroppings of hard igneous rock are found 
+the base of Mt. Suribachi and near the northeastern 
ve of the island. The soil is sufficiently fertile to sup- 
rt vegetation, and there is adequate rainfall for plant 


lwo Jima is in an active seismic region. The Japanese 
xerienced numerous earthquakes during their tenure, 
ed one of the small volcanic craters has been known to 
upt several times. Steam is commonly seen issuing 
m the many fumeroles on Mt. Suribachi and on the 
jateau. This is most often observed after heavy rains 
e penetrated the porous soil. Water pumped from 
ground-water table has a temperature ranging from 
to 140 F. The virgin ground in shallow excavations 
varm to the touch nearly everywhere on the island. 
mperatures taken in deeper excavations have ranged 
m 110 F to 208 F. 


HIGH SAND FILLS POSSIBLE 


‘ith certain minor exceptions, Iwo Jima is ideal for the 
struction of airfields. The black sand makes excava- 
with modern tractor-drawn scrapers and 
luces an inexpensive and stable fill. The high sand 
s built by the Japanese have shown no evidence of 
tlement. The grains are porous cinders generally 
gular in shape and should have a fairly high frictional 
stance in any shear plane. Embankments of this 
terial are porous enough to drain well. An interesting 
racteristic of the black sand is its mag- 
properties; particles are attracted by 
rseshoe magnet. A simple test on 
ral samples showed that an average of 
by weight of the particles have this 
property. 
he buff-colored volcanic ash was found 
¢ well suited as a “‘clay’’ surfacing for 
‘tips and roadways. The Japanese had 
‘it extensively on the runways. The 
terial was easily excavated with a power 
vel. Some deposits could be excavated 
itractor-drawn serapers. In some loca- 
Ns it Was necessary to use a pusher trac- 
lor loading, and im many cases the ma- 
hal was loosened with a heavy rooter. 
Fayero! this material at least 12 in. thick 
pl This 


easy 


placed on all black-sand fills. 
Hse was rolled with a sheepsfoot and 
i bladed and smooth-rolled to grade. It 
*¢ a law surface for emergency air- 
P Operation except for the dust during 


TRACTOR-DRAWN SCRAPERS 


dry periods. Repeated sprinkling with sea water was 
found to be a good dust palliative. The buff material 
thus placed proved to be a suitable base for the bitu- 
minous paving which was added later. The material had 
little stability when the optimum moisture content was 
exceeded, and in some instances there were subgrade 
failures from excessive moisture. But when properly 
placed, drained, and thoroughly compacted, the buff- 
colored volcanic ash makes an excellent base. 

Rock is available on the island both as boulders and as 
igneous outcrops. When crushed and screened, it made 
good aggregate for bituminous concrete, and a good 
base course at locations with doubtful bearing values. 
The rock varies from a dense, solid porphyritic structure 
to a porous vesicular rock. 

Sufficient tests were made in the soil laboratory to de- 
termine general properties. The occurrence and use of 
the two predominant types of material have been de- 
scribed. In addition to the black sand and the buff ash 
there were occasional deposits of a partly consolidated 
blue volcanic ash and a loose, powdery, gray volcanic 
ash. The blue ash afforded a very firm compacted fill; 
the gray ash was so dry and powdery that only a light 
fill could be obtained, and this material was wasted. 
All soils tested were first washed through a 200-mesh 
sieve. As no hydrometer equipment was available to 
determine the grain-size distribution of the finer fraction, 
only the sieve analysis is given in Table I. It is to be 
noted that the black sand is of a fairly uniform grain size. 
The buff ash, while in a finer category, shows a better 
distribution of grain sizes. 

Proctor moisture-density tests were made on a suffi- 
cient number of samples to establish typical curves for the 
four types. As may be expected, the black sand showed a 
flat moisture-density curve with a low optimum moisture 
and the highest maximum density of 105 Ib per cu ft. 
Even this is a low density compared with that of 110 to 
120 Ib per cu ft for normal soils. The buff ash was 
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Votcantc Asn CompacTeD TO ForM AIRSTRIP SURFACING ON Iwo JIMA 


lower still, with a maximum density of 87 lb per cu ft, 
and required 27% of water for optimum moisture. The 
particles of the gray ash appear almost entirely micaceous 
when viewed under the microscope. A comparison of 
laboratory tests is given in Table I. 

Plasticity needle tests were made on the buff ash and 
the blue ash. These tests were consistent with previous 
experience, showing a needle reading of approximately 
900 Ib per sq in. at optimum moisture. This phenomenon 
affords an excellent method of controlling moisture on the 
job. Samples are taken from the embankment and com- 
pacted in the cylinder for needle readings. If the ma- 
terial is dry, water should be added until the plasticity 


rasLe I. LABORATORY ANALYSES OF SOILS ON IWo Jima 
M BCHANICAL 
ANALYSIS Procror Test 
VOLCANIC % HO % Max. Den- Opt Plasticity 
MATERIAL Passing Grain Size, sity Lb per Moist. Lb per Sq 
200 Mesh Mm Cu Ft* % In.t 
Black sand l 1.3 105 13 
Buff ash 26 0.17 87 27 900 
Blue ash 29 0.40 13 22 Mm) 
Gray ash 34 0.23 64 38 


* Based on dry weight 
t Arbitrary value consistent with test data 


needle readings drop to 900 or SOO Ib per sq in., which 
indicates the optimum moisture or the required amount 
of water for maximum density. With a smaller quantity, 
there is inadequate water to lubricate the particles dur- 
ing rolling or other compaction processes. With a greater 
moisture content, the surface tension of the water forces 
the grains apart and results in a lower density. Further- 
more, in some soils, water added beyond the optimum 
will make a muck and bog down the wheeled equipment. 

The buff-ash borrow pits at Iwo Jima all had an 
optimum moisture content or greater. The very high 
heat underground caused steam to form from the ground 
water, and this steam was a continuous source of moisture 
in the borrow pits or excavations. The moisture aver- 
aged 36° in the borrow pits, but this percentage dropped 
to 30% in the embankments owing to evaporation. 
Since the optimum moisture content was only 27%, it 
was not necessary to add moisture for compaction pur- 
poses. In some cases the moisture was too great because 
of heavy rains, and at some localities soft material had 
to be removed. The natural density of the material as 
it lay in the borrow pit averaged 65 Ib per cu ft. This 
density was increased by compaction to 72 Ib per cu ft 
in the fill. The maximum laboratory density was S87 
Ib per cu ft, but this is never attainable in practice for 
the simple reason that the laboratory density is obtained 
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by compaction in a steel ey, 
der, whereas compaction ; 
embankment occurs 5 
ing or plastic mass. 
After paving had started 
few foundation failures | 
curred. These were correc 
by cutting out the paving, ; 
moving the soft material nde. 


ina vie 


neath, repla ing w; 
crushed rock and patching 

nearly every case of failure 4 ’ 
softness of the subgrade coy 
be attributed to the trappir ra 
and condensation of steam | seh 
der the paving. At one log 
tion where a deep soft spot w, 
in evidence before paving, 
8-in. hole was bored into ; wh 
ground. Into this hole a 3-in. perforated pipe 10 ft jo, ot 
was inserted and the outside packed with gravel. Twenr ae 
Clis 


four hours later the prpe was sounded and 6 in. of og 
densate was found to have collected in the bottom. 6, “oT 
large soft area about 15 by 40 by 12 ft deep was remoy 
and filled with boulders. Another very large area wh; 
was quite hot was undercut about 12 in. and refilled wi oad 
crushed rock. None of the areas especially treated ha . 
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Borrow Pits YIELDED MATERIAL AT TEMPERATURES RANGIN 
Up to Over 200 F 


shown signs of failure. Moisture checks made on thr 
small areas that failed revealed an average of 35" mo 
ture in the subgrade. 

The work performed by the Seabees on Iwo Jima 
under the command of R. C. Johnson, Commodot 
CEC, U.S.N.R., and P. F. Henderson, M. Am. Soc. ©-4 
Commander, CEC, U.S.N.R. The test work genera 
described here was done under the direction of F . 
Campbell, M. Am. Soc. C.E., Lieutenant Commande 


CEC, U.S.N.R., and the tests were conducted by = 
CEC 


Chase, Jun. Am. Soc. C.E., Lieutenant (jg), Pee 
U.S.N.R. The statements herein are those of the authoqay 
and do not reflect the policy or opinion of the Na 
Department, 
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‘xpress Highway Connects Sao Paulo, Brazil, 


ith P tS 

any with Port of Santos 

re Correct 

paving, ; By ARIOVALDO VIANNA 

terial under Director, DeparTMENT or Hicuways, STATE oF SAo Pauto, SAo Pauto, Brazit 

icing wy 

itching. | OCATED on the coast of Dy rpg ed accomplishment of In the Serra region, the rainfall 
tailure, ¢} | Brazil, but 35 miles from Sao Brazil's highway program has been is very abundant, reaching on an 
grade coy Paulo, is the port of Santos, construction of the Via Anchiela, an average 170 in. annually. This 
te trappir rd largest port in all South express highway connecting Sado Paulo quantity, which represents the aver- 
t steam y merica. Transportation between with Santos, about 35 miles distant. age over 15 years (there have been 
\t one local... two cities has in the past been Both design and construction are un- years of 276 in.), shows how unfavor- 


oft spot wa 


mmodated by two railroads usual in certain elements because of dif- able the local meteorologic conditions 


paving, 3 /a narrow precipitous highway, (ficult terrain and varying foundation are for highway work. The fog, 
ed into the oved for the greater part of its conditions. One example was the use of _ which is heavy almost all the year 
© 10 ft lo agth. Despite its difficult char- sand piles in consolidating subgrade. round, is also a hindrance and will 
L. Twenty veristics, the highway carried an Director Vianna has announced this to require illumination of the highway. 
prcccinagi. er-increasing amount of the traf- bea part of a 20-million-dollar highway Between the Serra and the sea 
ttom. Or To provide a more adequate program in the State of Sdo Paulo, tobe lies the coastal plain. It is 7'/: miles 
aS TEMOVEEEE fic artery, the State of Sido Paulo completed in the year 1946. across, of alluvial formation gently 
area whi 1940 commenced construction of sloping toward the sea, and cut by a 
ape multiple-lane express highway to be called the “Via network of irregular and extremely tortuous watercourses. 
reated ha ’ 


nemeta. 
From its starting point in Sao Paulo, the highway 
rosses three distinct topographical areas: a plateau, a 
weed ‘“Serra,”’ and the coastal plain. The plateau ex- 
is to 25 miles from the state capital and is charac- 
rized by rolling country between altitudes of 2,300 and 
(0 ft above sea level, and by natural irregularities of 
norimportance. It presents three important stream 
rossings requiring special engineering work. These are 
er small watercourses which have grown in volume in 
nsequence of the Rio Grande Reservoir, formed for the 
gest hydroelectric plant in the country. 
The Serra is a 2,400-ft abrupt rise connecting the 
stal plain and the interior plateau. This natural 
feature, which extends along the major part of the coast 
ne of the country, possesses historical significance as an 
stacle to the penetration of the hinterland. 
The highway extends 8.14 miles up this escarpment on 
teep ground, with side slopes as steep as 60°, covered by 
nse vegetation. The topographic conditions de- 
inded special study and numerous concrete structures. 
twas necessary along most of the Serra section to build 
wo two-lane highways, at different levels, one for as- 
ending and the other for descending traffic. These two 
ghways follow generally along the side hills and are ap- 
foximately parallel. 
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The land is low and swampy and is subject to the influ- 
ence of the tides right up to the foot of the Serra. 

The entire plain is formed by a deposit of organic ma- 
terial lying over layers of sand alternating with organic 
material, on a rocky stratum. Geological conditions 
demand special foundation treatment for work in this 
section. Two important watercourses, one at the foot of 
the Serra and the other near the sea, are spanned in this 
section. The latter is an arm of the sea separating the 
island of Sado Vicente, on which the city of Santos is 
situated, from the continent. 


FEATURES OF THE HIGHWAY 


Both on the plateau and on the coastal plain, the Via 
Anchieta consists of two concrete strips each 23 ft in 
width, separated in the center by a 10-ft turfed parkway. 
On each side there is an 8-ft shoulder for parking which 
ends with the slope on embankments, or with a ditch in 
the case of cuts. 

The concrete strips slope from the center line on a 
1'/.% grade toward each side. On the shoulders, the 
surfacing consists of an asphalt treatment, and the slope 
reaches 5.3%. The center parkway is crowned, connect- 
ing with the 1.5°% side slopes of the paving. It is formed 
by a layer of humus placed over the impermeable soil, 
which is heavily compacted and cut in a ““V”’ with two 


NUMEROUS VIADUCTS OF REINFORCED CONCRETE WERE BUILT IN THE MOUNTAINOUS SECTION 
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PIERS FOR THE R10 PEQUENO BRIDGE WERE FOUNDED ON CYLIN- 
DRICAL CONCRETE CAISSONS 


10% slopes, converging toward the center line. In the 
middle, a longitudinal drain collects rain water filtering 
through the turf. This water is discharged at intervals 
by cross drains. 

In the section subject to erosion either because of the 
nature of the soil or the steepness of the slopes, the 
ditches are completely lined. They consist of two con- 
crete pre-cast slabs, of different widths, joined into one 
piece by means of a concrete block. This block is cast 
in place and forms the bottom of the ditches. 

The cuts rise from the roadbed gently, on a slope con- 
sistent with their height, and are turfed. Beginning at 
a point a third of their height up, the slopes are curved 
to meet the natural surface. This shape is essential, 
owing to the marked improvement afforded to the cross 
section. In addition to giving greater stability to the 
slopes, this shape increases the insolation of the roadbed, 
improves visibility, and contributes in an effective 
manner toward harmonizing the landscape with the sur- 
rounding topography. These effects can already be ap- 
preciated in that part of the highway open to traffic. 

The total width of the roadbed in cuts is 83 ft, and on 
embankments 73'/, ft. On the Serra up to El. 362 ft, 
the cross section is the same as on the plateau and on the 
coastal plain, but the center grass strip is replaced by 
a concrete traffic separator 1 ft 8 in. wide. The width 
of each shoulder is reduced to 3 ft 4in. In the remaining 
part of the Serra, the cross section of each road is 31 ft 
6 in. wide, the concrete paving being 23 ft wide. 

Different conditions were fixed for the Serra, and for 
the plateau and coastal plain sections, according to the 
two basic speeds established—47 and 65 miles per hr, 
respectively. Studies were made regarding the effects 
of visibility, grade steepness, and skidding, in relation 
to these speeds. 


STABILIZATION OF FOUNDATIONS 


Based on the results of borings and tests, adequate 
treatment was applied to the soil of the foundations. 
This treatment varied from a simple superficial draining 
to, in some cases, the total removal of the soil when its 
stabilization was impossible. To accelerate the settle- 
ment of fills in several cases, vertical sand drainage piles 
were constructed going down to firm ground, and with 
full success. These were connected at the top by a sys- 
tem of drainage ditches filled with broken stone, which 
emptied into a main ditch for the discharge of water 
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pressed from the foundation soil, as the fill progres, 


This system was used where the fills crossed flats mage ,, 


of saturated peaty soils. 


In 18'/: miles of the highway on the plateau, there » 


9.3 miles of fills ranging up to 50 ft in height, and op, 
72 ft in height. This is the reason so much care } 
been taken in their construction. 
placed in layers of 1 ft in maximum thickness, For 
type of soil, laboratory tests were conducted, ang ; 


fill layers were wet so as to secure the optimum moist». 


condition for compaction. On the plateau section she, 
foot rollers were used as compacting equipment: op, 


Serra section, besides rollers of this type, explosigg 
rammers of 220, 440, 1,100 and 2,200 Ib in weight we 


employed. 

These explosion rammers were also extensively ys, 
to compact the backfills of bridge abutments, 4s 
compaction of each layer, soil samples were taken ¢, 


termine its density and thereby the degree of « Mpactiog 


obtained. Although the Anchieta Highway was ; 
first field of experiment for artificial compaction of r 


fills in the State of Sado Paulo, the results obtained we 


highly satisfactory. 


BRIDGES, TUNNELS, VIADUCTS, AND CULVERTS 


On the plateau, besides culverts to drain small streang 


there are three important water crossings. They 
over two arms of the Rio Grande reservoir, called | 
Grande and Rio Pequeno, and over the canal connectiy 
the reservoirs of Rio Grande and Rio das Pedras, 


Prers, ABUTMENTS, AND CENTERING IN PLACE FOR CONCR! 
CANTILEVER SPANS 


Rio Grande and the canal crossings are spanned | 
bridges, each 280 ft long and composed of cantilem 
girders. 

At the Rio Pequeno arm, the total span is 1,00 
long and of difficult construction because the wat 
depth reaches as much as 40 ft. The structure employ 
is a cantilever girder (9 spans of 90 ft and 2 spans 0 
ft), resting upon 30 pre-cast reinforced-concrete cylina@ 
cal caissons, sunk by the compressed-air method. U@ 
side diameters are 6 ft in the stem and § ft in the work 
chamber. The bottom of each caisson is belled out at? 
to provide the required area for the allowable soil pt 
sure. The maximum depth was 82 ft below the wil 
level, this being 42 ft below the bottom of the reservol 

The bridge has two independent decks, one lor @ 
strip of 23 ft, and the total width is 56 ft. The p# 
however, are bonded, forming a solid block, ea hs 
ported on three cylindrical caissons. 


All these fills we 
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ll progre \]] ante rsections with existing roads 
flats mad | orranged so as to avoid grade cross- 
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-atany point on the highway. In 
eau, there ~ Serra region, bridges and viaducts 
ht, and one dime numerous because of the division of 
uch care hl highway into two roads. 
ese fills we tbe 10 viaducts on the ascending 
ss. Fore i, with a combined length of 2,060 
sted, and ¢ nd 10 viaducts on the descending 
NUM moister i, totaling 3,670 ftinlength. They 
bs hinged structures, designed accord- 


ment: on: to foundation conditions. The 
pe explo bility of the resistance of the rock 


1 weight wer se. char icteristic of the region, lends 
the soil different load capacities, 
h makes it necessary to design the 
odations of the structures for their 
kest points. 
of compact Besides the viaducts, 47 single or 
way was { ible rigid-frame box culverts have 
action of r n built. The route at the Serra 
ether includes five tunnels lined with 
forced conerete, all of them on 
ves, with a combined total length of 
ILVERTS wi) ft. One of these tunnels is at an 
tude of 1,000 ft, on the ascending 
|. The remaining four are in groups 
two, one tunnel for the highway in 
h direction, at altitudes of 1,280 and 1,440 ft. 
ich concrete strip is 23 ft wide, 6.7 in. thick at the 
ter, and 10.6 in, at the edges, with reduction to the 
ter thickness of 6.7 in. in the next 3 ft. It is built in 
lanes each 11.5 ft wide, laid one at a time, separated 
a tongue-and-groove construction joint, and joined 
a in. dowels spaced 2 ft 6 in. apart. 
[he contraction joints are of the dummy type, ob- 
ned by reducing the thickness of the slab by one-third. 
r this purpose the concrete is cut by inserting a metal 
ip by vibrating, immediately after compacting. The 
ing of these joints is 20, 30, or 40 ft, according to the 
bility of the embankments and the bearing power of 
e subbase. 
For transferring loads from one slab to the adjoining 
through these joints, */-in. round steel dowels are 
aed | ft apart, at half the height of the slab, each dowel 
g painted and greased to prevent adhesion. The ex- 
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‘sRADING WAS REQUIRED EVEN IN PLATEAU SECTION 


AN ARCH OF REINFORCED CONCRETE IN THE 
Flat Coastal Plain Is Visible in the Background 


Civit ENGINEERING for November 1945 509 


SECTION 


pansion joints are spaced 120 ft apart. They break the 
continuity of the concrete throughout with a pine-wood 
filler °/s in. thick, previously treated against rotting. 
For load transfer through these joints, the same system 
is adopted as for the contraction joints, except that a 
metal sleeve is added, placed over one end of each bar to 
provide free movement of the adjoining slabs. For some 


stretches of the road, instead of the bars just described, . 


a system of concrete transverse subslabs is being adopted 
at contraction and expansion joints. These subslabs 
make it possible to dispense with the dowels and were 
adopted here, as in Europe and in some North American 
states, because of the occasional shortage of steel. The 
slab is built over a previously consolidated subbase, over 
which is laid first a layer of compacted sand 2 in. thick, 
and finally a sheet of strong waterproof paper weighing 
2/5 Ib per sq yd. 

The concrete is mixed at a stationary central plant 
from which it is hauled and distributed up to a distance 
of 1 km by dump trucks. Power-operated finishing ma- 
chines, with surface vibrators, are used. 

Finishing of the surface is completed by hand, the 
edges of the joints being rounded by means of wood 
floats. The irregularity allowed on the surface is '/s 
in. every 10 ft; at the edges the maximum difference of 
level allowed is '/2 in. The concrete is cured with wet 
burlap followed by sand, which is kept on the slab for a 
period of 12 days. 

For the concrete, 5.7 sacks of cement are used per cu 
yd. Aggregate consists of sand taken from the Tieté 
River, near Sao Paulo, and four grades of crushed granite 
stone. The water-cement ratio is kept at about 0.35 
because of the type of compaction adopted (vibration). 

Control of the quality of the concrete is made (a) by 
means of compression tests on cast cylindrical specimens, 
5.9 by 11.8 in., with vibration, poured simultaneously 
with the slab; (+) by means of cylindrical test specimens 
cut by drilling the slabs; and (c) by means of flexural 
test specimens 15.7 by 4.7 by 4.7 in. The average rup- 
ture stresses obtained at 28 days are respectively 5,700 
and 6,430 Ib per sq in. (compression stress), and 715 Ib 
per sq in. (flexural tensile stress). 
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Tunneling for Fresh Water on Guam 


By Joun L. WaAsHBouRNE, Lr. (CEC), U.S, Navat Reserve 


and NorMaAN H. Moore, Lr. (CEC), U.S. tavat Reserve, Jun. Am. Soc. C.E. a 

NDER the northern plateau UT in Oceania—where there are wells. By drilling such undergroy,dim > 

of Guam, as under most coral 10,000 sq miles of salty ocean for collection channels along the yp», “ 

islands, there isalargefresh- every square mile of land—fresh, potable surface of the bubble, it was ,, os 

water bubble or lens floating on the water will be pumped from the limestone posed to skim off the top straty ~$ 

underlying salt water, with its upper substructure of a coral island. Guam, of fresh water. Further, by g,; = 

surface arching only a few feet above with its 225 sq miles of rain-catching ing this water into a watertight , png 

sea level and its lower surface incon- area, will lend itself to the requirements derground sump, and then pumping... 

tact with the infiltrating ocean of the Navy for fresh water. Using col- from the sump rather than from, fe | 
water. This bubble extends down Jlecting tunnels, fresh water will be part of the bubble, it was bel; ’ 

from 100 to 200 ft below the level of | skimmed from the ground-water supply possible to obtain adequate {py “ 


water with virtually no disturbanod 
to the equilibrium of the bubt 

Therefore the ground-water stat 
to be here described, which js hh. , 
ofie of several to be built, inyoh 
the construction of two horizontel 
collecting tunnels or galleries, each 150 ft long, to skim rh 
the upper 2 ft of the water bubble; as well as of an under 


and pumped to the surface from an 
underground pump house. Equipment 
for the job was improvised by Seabee 
workmen—largely from material left 
behind by the Japanese. 


the sea (see Fig. 1). Tapping this 
big fresh-water bubble without dis- 
turbing its equilibrium, and thus 
causing salt-water contamination, 
has posed many interesting ques- 
tions for the Seabees on Guam. 
During the initial water development work, numerous 
deep drilled wells were sunk throughout the northern 
plateau area. Each of these wells tapped the under- 
ground water bubble at a single point and drew off the 
fresh water at a rate relatively high in comparison to the 
bubble area influenced. This resulted in a loca] draw- 
down of from 12 to 18 in., with the consequent danger of 
contamination unless careful control was exercised. As 


Coral Cut. 
Tunnel Portal 


Pervious Cora! L 
100 Foot Long Tunne 


mestone 


the fresh water floats on the underlying salt water in a Sg to Surface 
delicate balance depending only on the small difference Pump Rieti 150 Foot Long 
between the densities of the two, any lowering or draw- 


down of the upper bubble surface results in a rise in Sump 
elevation of the salt water equal to about 40 times the Ba. 

drawdown, as determined by previous tests. Conse- b Se 
quently, if the lens or bubble is thin at the point where it — ="**’0¥s “ora! Limestone se 
is drawn down by the well intake, the salt water will rise 

to the well opening, and will ruinously contaminate the 
well. Accordingly, drawdown on deep wells had to be 


Fresh Water Lens 


Sea Water >.~ 


Fic. 1. SketTcH OF WATER-COLLECTION System 


INSTALLED ON GUAM 


held down to about IS in., and this limited output. 

To solve the problem it was decided to construct under- 
ground tunnels to tap the fresh-water bubble over a far 
greater area than would be possible with pin-point deep 


ground pump room and an operator’s room. Access t 
the ground-surface level was to be provided by an en 
trance tunnel inclined 30°. 

Construction of the entrance portal, 
with a floor elevation at plus 38.0 ff 
above mean sea level, was started by 


) 


driving a horizontal bore 12 by 12! 


in cross section a distance of 12 ft mtqy - 
the vertical face of a coral stand. Thigggp’’*™' 
bore provided space for the pouring 
a concrete portal arch 10 ft long with ' 
clearance of 8ft Gin. Data obtained” 
from wells in the neighborhood indy be th 
cated that the top of the water bubble he 
was about 3.0 ft above mean sea level“ 
To descend to this level, the entraneg =e 
tunnel, after passing through the portal 4 
section, was sloped downward at a 
angle. ft. 
Narrow-gage railway dump Cars The 
drawn by a cable and winch, were UCHR... 5 
ized to remove muck from the excavag...4 > 
tion. To facilitate the movement 
these cars from the 30° slope to M6 ' 
horizontal, the tunnel floor was cut OM... 
a vertical curve of 30-ft radius, start! Imp 
at the end of the 12-ft horizontal port Tw 
section. This curved section was pa’ 


ith 
1 
TS, 
2 Form WorkK At TUNNEL PorTAL, READY FOR POURING OF CONCRETE 


N o. Civit ENGINEE 
“bh a I concrete slab, into which 
ers were Cast to minimize resistance 
n ‘the change of direction of the car 
ile 
The entrance tunnel has an overall 


+h of 126 ft, of which the lower 16 
on the horizontal. Again a ver- 


jcurve of 30-ft radius was utilized 
“the bottom of the incline for smooth 


undergr Ur 
ng the upp 


» IC Was pro «ition to the horizontal section. 

top stratualll ‘The cross section of the inclined 
her, by s, soth of the entrance tunnel was built 
fatertight y trapezoidal form, 9 ft wide at the 
hen pump ttom, 5) ft wide at the top, and 8 ft 
han from i» high. It was timbered with typi- 
was belic trapezoidal mine bents placed 5 ft 


equate fr 


centers, and lagged at the roof for 
disturba; 


entire tunnel length. The bents 

the bubt ee placed successively along the in- 
water stat e by measuring previously calcu- 
which is buf ~ vertical and horizontal distances 
ult, invoh etween similar points on each succes- 
10 horizontal e timber frame. 
jong, to ski The pump room, located at the lower 
5 OF an under iof the entrance tunnel, has an arch- 
bene roof about 18 ftin diameter. The 


. # hom is 26 ft long and 18 ft wide, with 
s— e springing line of the arch 8 ft above the floor level. 
e-piece segmental arches, formed by 12 by 12-in. tim- 
ers, placed 6 ft 6 in. on centers, were used to support the 


SYSTEM 


. Access t 
d by an en 


> 
3 
plus 38.0 ff 
2 by 12 ff 
of 12 ft in 
stand. CarRTS AND NARROW-GAGE TRACK, AS FouUND BY 


e pe uring THE SEABEES 
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Muck AND PUSHMOBILE (A CONVERTED JEEP) 
All Wheels and Rails Were Salvaged from Japanese Installations 


floor elevation just above the top of the water table. 
The floor level at this stage of construction was at El. 
+3.5 ft, or about 3 in. above the water, since the top of 
the water bubble was found at approximately +3.25 ft. 
As long as excavation stayed several inches above the 
water, the work could be done in the dry. By carry- 
ing the initial tunnel excavation forward at this level, 
more desirable working conditions were encountered for 
the removal of most of the muck from these tunnels. 
The second stage consisted of mucking out the 2 ft of 
under-water section in each tunnel. This was accom- 


plished by working from the outboard ends of the tunnels 


oD Cg 
7 as a in ige>shed by benching the top 10 ft of the face. This allowed 
vater bubbld the placing of the segmental arch before cutting the 
an sea level’ ™ainder of the coral cross-section to the same depth. 
he entranet Construction of the operator’s room was similar to that 
rh the portal ithe pump room. The cross section was different, how- 
ard at a0 me® in that the floor elevation was 4 ft higher than that 
‘the pump room. This caused the springing line of the 
lump cars meter arch roof to be only 4 ft above the floor. 
h. were util ie infiltration galleries consist of two horizontal tun- 
the exca’ deg s both ‘00 ft long, with a final cross-section 9 ft high 
inital + 74 wide, with the circular arched roof on a radius of 
lope to “ bey funnel decks are a maximum of 2 ft below the 
aaa M nd ground-water bubble, so as to form an under- 


ius, starting 
ontal pe rt 
n was pave 


mol. Excavation of this large cross-section was accom- 


mp-room floor. 


id reservoir and channel to the tight sump in the 


unnels were constructed in two stages. 


First, they 
Were 


mucked out over their entire lengths, keeping the 


A COLLECTION TUNNEL DuRING TrIM-Up WorkK 


| 
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UNDERGROUND Pump RooM WITH SALVAGED AIR-POWERED 
MvucKEerR LoapING Muck Car 
Portal of Perpendicular Collection Tunnel at Right 


toward their portals. In this way it was possible to stay 
in the dry the greater part of the time, as the equipment 
was backed out of the channel and the track sections were 
removed as the work progressed back from the tunnel face 
to the portal. 

Coral roof and sides held up so well during the tunnel 
construction that very little timbering was necessary. 
Timber bents were used at the portal sections, where 
ultimately concrete portals 6 ft long were to be poured. 
rhe only other timber used was at several sections where 
the roof had a tendency to overbreak. Bents with over- 
head lagging were placed at these points. 


STILLING FLuME, Box, AND Notcu WEIR USED FOR CHECKING 


WATER FROM TUNNEL 


Vou. 15, No, 


A tunneling job of this nature ey, 
for a special type of equipment wh; 
a Seabee Battalion does no: Nore. ( 
possess. As a result, much devis 
and improvising had to be done, ys; 
whatever material and equipment y 
available on the island. The firey 
most important construction tool fo 
was an air-operated tunnel mucker | 
by the Japanese when they were fore, 
with some reluctance, to hand (Gy [ v 
over to the American forces, [py ; fir 
same way four cars used (after eons lot 


erable reconstruction) on the nar; 


gage tunnel railway system, as well ent 

the track, were involuntarily dona: Type 
by the Japanese. Wi 
Muck from the tunnel was dump - 

into two tailing piles built up un - 
trestle-work over ground that slop rst V 
down from the tunnel portal. To gner, 
the dump cars up the inclined entra; ie | 
tunnel, an air hoist or winch was , tails 

up at the portal. Cars were hauled ,@™ger! Dt 

and from the tailing piles by a ya; was 
engine built from a jeep engine a um 

JAPANESE gears. W, 
The ventilating system first made usd ry SI 

of propeller-type blowers, salvaged frog tC 

a ship. However, these proved inac is 
quate as the tunnel progressed and more air was 1 eo 
quired. A satisfactory system was finally devised rds 
using a compressed-air turbine-type motor and a « Inte 
trifugal blower. This delivered about 2,400 cu ft per mi | 
into an 18-in.-square sheet-metal duct, which ran dowgmggondg' 
the entrance tunnel to the pump room. The main du inch 
branched off into two pipe ducts of 6-in. diameter, whic ich 
provided ventilation in each of the collection tunnels rahe 
Two compressors, one of 315, and the other of 500-cu tt 
capacity, were used to provide power for all air tools angye™eet™ 
machines. These were connected to operate as a singl@™ lhe 
unit, and were piped to an air receiver of 215-cu ft volume &s'g" 
A 6-in. compressed-air line, to the end fallWa) 
which was attached a manifold, ran fr nage 
the receiver down the entrance tunnel. Agen’ th 
the end of the entrance tunnel, this (-iagggs the | 
line divided into two 2-in. pipe lines, whi ype 
conveyed the air for operations in the colle etwee 
tion tunnels. rom ce 
Information as to the approximate yx i seve 
of the water development was obtained fr sccordi 
a volume pumping test on the parallel coffer trp! 
lection tunnel. This was done by continuouggg arren 
pumping in increments of 100 gal per mu ape I 
starting at 100 gal per min and progressily le b 

through 500 gal per min. A 24-hour penoggptucty 
was allotted to each increment. ssible 
An old double-action reciprocating steamggees ar 
pump, salvaged from a prewar Navy dre¢ K bi 
was reconditioned and used. During the tesigggr all t 


compressed air instead of steam provided ENGID 
pump’s motivating power. The effluent 
piped out the entrance tunnel to a weir 


containing a 90° sharp-crested weir. 
crease the approach velocity, baiiles a R 
placed in the box and an open flume ab ia 
40 ft long was constructed on the upstr ” ) 
side. The tests proved that one mullion 
per min could safely be drawn from ‘ Mas 


collection tunnels as constructed. 
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was 1m Sicily that the Allies 
Grst encountered the Germans’ 


iong-span war bridges. There 
343d Engineer (GS) Regi- 
ot constructed a 98-ft span 


vpe R-W" bridge. The Type 
iV was known as Roth-Waagner 
| was developed by a firm in 
epna, Austria, for use in the 
-<t World War. Roth was the de- 
ser, and Waagner the firm. This 
me bridge was improved in some 
‘ails and widely used as a stand- 
«i bridge in this war. The Type 
was developed by the Germans as 

improvement over the Type- 


Allied Forces 


By James B. Cooke 


HE “Type-R” bridge was one of 

about seven standard German raitl- 
road war bridges. All had the feature 
that a variable span and type of structure 
could be ebtained from a minimum num- 
ber of standard parts. The need for such 
stock bridges in Germany and the oc- 
cupted countries was great; they played 
an important part in maintaining com- 
munications and in making possible 
rail support of the Germans’ Eastern 
front. The ‘Type-R’ is considered in 
detail because the writer knows more 
about tt, and not because it was neces- 
sarily the best and most typical of the 
German war bridges used. 


Mayor, Corps or Encineers, European Tueater or Operations, U.S. Army 


German War Bridge Has Proved Useful to 


The 332d Engineer (GS) Regiment 
captured additional plans in a Ger- 
man bridging train at the Elbe River. 
These data were sufficient to enable 
us to begin using this very useful 
bridging material. 

At Kassel, Germany, three 100-ft 
deck spans were erected by the 332d 
Engineers on old pier foundations 


that had been recapped. 


The pho- 


tographs illustrate this job and pro- 
vide a picture of the bridging ma- 
Because a captured heavy 
locomotive crane was available, the 
trusses were placed by direct lift. 
The bracing and deck system were 


terial. 


W, and the basic details were 
ry similar. When the Type-R was encountered, it was 
considered as a Mark II Roth-Waagner bridge be- 
se, although the member sections were very different, 
principle of making connections and of building up 
rds was the same. 
interrogation of a German prisoner of war in March 
| provided early information on the ‘““Type SKR-3” 
ive. This prisoner had worked on the erection and 
mching of a 1,200-ft length of a triple-story bridge, 
ich included a 330-ft span. The bridge was at Za- 
she over the Dnieper River. The prisoner stated 
t the development of this bridge was begun by en- 
eering firms under government supervision in 1934. 
The designation ““SKR-3"’ was derived from Schaper 
signer), Krupp (fabricator), Reichbahn (German 
nilways), and 3 (the panel length in meters). This 
ridge is made up from heavy rolled sections with gussets, 
ad the Type “SKR-6,”’ with a maximum span of 492 ft, 
sthe longest-span standard bridge. 
lype-R bridge spans vary in intervals of one meter 
etween 90 and 345 ft longitudinally, and transversely 
rom center to center of bearing, they vary in intervals 
i several centimeters. The trusses are, 
cording to length of span, of single, double, 
triple story. The type of truss is a 
Warren with hangars for single height, K- 
type for double height; and S-type for 
inple height. Through or deck-type con- 
struction with a rail or road-deck system is 
ssibleforallspans. Further, trapezoidal 
ids are possible with K-type and S-type 
eck bridges, and skew ends are possible 
r all types. 


ENGINEERS USE ““‘TYPE-R’’ ON PRIORITY 
BRIDGES 

in Germany, both the British and the 
-». Forces captured depot stocks of the 
railroad bridge. The Advance 
ton Communication Zone obtained 
ome drawings and data through the in- 
‘trogation of German engineer prisoners 
id a search of German engineer depots. 


sip 


PLACING 


placed with a crawler crane which 
went ahead by picking up sections of timber roadway 
from behind and setting them forward. This project was 
urgently prosecuted by the Engineers to open up a direct 
rail supply line from the Port of Bremen to the U.S. 
Occupation Zone. 

The ‘‘semi-tactical’’ pile-trestle bridges that were con 
structed over the Rhine were provided with a clear navi- 
gation opening of 75 ft horizontal and 22 ft vertical 
(above a specified mean high water). This was a com- 
promise to permit early movement of barges and tugs, and 
also rapid construction with the available bridging. 
Use of the Type-R bridging now makes it possible to 
conveniently obtain a 150- to 200-ft clear opening, which 
allows unrestricted navigation. 

Three new bridges with Type-R navigation spans 
will connect the U.S. Occupation Zone with the French 
Zone across the Rhine River before the winter floods 
come. One road bridge is nearing completion at Mann- 
heim; accompanying photographs shows the type of 
sturdy, high-level trestle structure. Piers of the naviga- 
tion span consist of 30 timber piles enclosed in a‘sheet- 
pile cofferdam. The sheet-piling enclosure is filled with 


A Pre-ASSEMBLED TruUsS OF TypE-R_ BRIDGE 


Derrick in Place to Snub and Set End at Right 


Now 
Wy 
$13 
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No. 


| \ cluding bolts, that make up the Ty, be} ie 

bridging material. These pieces will mJ. 

‘ all spans of through or deck bridges 

| \ road or rail traffic, and with skew 

trapezoidal ends as desired. For a partic.) 

lar bridge, as few as 23 pieces ar: requir r 
The method of accomplishing this standa; 

_ ization is both simple and i ingenious, |] 

— main features are explained in follow’ 
paragraphs, which are best read with 

quent reference to Fig. 2 and the 

panying photographs. 

The feature of single-story, double-stofim 

or triple-story trusses gives the wide ray we 

of spans. The double- and triple-sto; “ 
bridges are provided with horizontal by 

ing in the plane of the lower and upp 
chords. Both upper and lower chords 
made up from the same standard parts, 
fully reinforced upper-chord section 
. shown in Fig. 2 (6). The basic chord 

FLOOR SYSTEM PLACED BY CRAWLER CRANE made up from a chord bar 6 m long (] 

Falsework at Left Was Used During Erection 2 (a)) and from pairs of end chord bars 2 

The normal panel length is 3 m, and ther 

compacted sand and gravel and capped with 4 ft of con- is a special end panel of 2m. The use of combinations fi. , 

crete. Because complete erection equipment was not end panels (3 and 3, 3 and 2, 2 and 2) allows construct; 
available, erection was done by means of falsework. of bridges in lengths of multiples of 1 m. A splice plat 
The Type-R is designed as a railroad bridge for stand- shop riveted to the center of the chord bar, and a stri 
ard German loading, which makes it more than ade- two chord bars, staggered and bolted together, form 
continuous ribbon of steel. Two such ribbons spaced 

Taste I. Deriection or Type-R Brivce at MipsPan the posts and diagonals of the web system form ¢! 

basic chord. This basic chord is used as a lower chord. 

but for an upper chord three sets of channel diaphrag 7 

with batten plates, are added in each panel. Ty 
ter stag all 84 276 3.1 8 3 methods of reinforcing are provided: (1) use of an ang 

3.9 9.5 stiffener, which increases the compression value of th@ii.<"* 

upper chord; and (2) channel reinforcing, which comegij#——— 


| 
| There are only 52 standard pieces 
| 


rriple-story 105 345 


quate for use as a highway bridge. The design loadingfor with the splice plate and reinforces either the upper 

dead load on a single-story bridge is 1.36 short tons perft. the lower chord. 

For a double-story bridge, the design dead load is 1.78 The diagonals and verticals of the web members ar 
short tons per ft, and for a triple story bridge, 2.04 made of the same pieces in single-, double-, and tri 

short tons per ft. The live load is the German railway _ story trusses. Several different gussets take care of | 
loading Lastenzug E, with impact as 


shown in Fig. 1. The impact factor ad is th 
56 MG 1S Uf 
applied is 1.11 + (L in meters). rd. 
46 e the 
Wind toad for the design is 30 Ib per eat 
sq ft (0.150 ton per sq m) horizontal and 
perpendicular to the bridge. The brak- —r 
ing load assumed is '/; of the live load a 
parallel to the bridge and acting on fixed - 
bearing only. This design is for a com- ‘ 


pletely bolted structure. However, 
when a structure is to be permanent, 
the bolts are replaced by rivets. 
Tolerances used in the drilling of bolt 
holes are not yet known to the writer. 
The drilling is done with templates 
and the holes are not reamed. Con- 
versation with the G.I.’s who put the 
bridges together indicated that the 
parts can be assembled very easily and 
require no forcing. Another measure 
of the close tolerance is the small de- 
flection of maximum spans of the 
single-, double-, and triple-story 
bridges (Table 1). The steel has a 
breaking strength of 74,000 Ib per sq in. 
and is the German high elastic steel. 


Truss Parts BEING ASSEMBLED AND BOLTED AT BRIDGE SITE 


is ) L. 
= 
Pic. 2 ( 
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pieces, sous connections. The di- 
he Typej 1a] is of one type only, but 
S Will lengths, because of the 
bridges fy . and 3-m panel lengths. 
1 skew . means of reinforcing is 
T a parti ssible A diagonal rein- 
€ requir -ing member of channel sec- 
S standar » is bolted on each side of 
lous. ‘truss diagonal. Spacers 
Lollowi . on the member at points 
i with fr ere it is bolted to the di- 
he accor smal, and since the end-con- 
tion bolt holes are the same, 
uble-stor om bolts are merely put in 
wide rang uble shear. 
Tiple-stor@l Vertical members are of three 
ontal br es—normal column, light 
and upped i post, and heavy end post. 
chords ey are the same type of 
| parts, ember except that each is 
section cogressively heavier in cross 
¢ chord tion and provided with ad- 
long Pig tional be It holes to suit 
hord bar ecial conditions, 
and ther For both deck and through 
nations the same floor beams, 
nstructi ringers, and horizontal brac- 
ice plat are used. Transverse 
La striy rtal bracing is used only on Prers ror BripGe at MANNHEIM, GERMANY, WERE ERECTED ON TIMBER PILES 
forms Houble-story and triple-story 
en ridges, and is assembled to suit either the through or and serve the purposes of firmly knitting the chord to- 
ween leck type. A bracing member anda gusset plate are gether, seating the floor beam, and connecting the 
wer chor only parts required. horizontal bracing. 
aparag The longitudinal bracing system is of the Warren type Each bridge has"fixed rocker seatings at one end and 
4 section and are provided with 
mbers 22 Short Tons (20+ = 22 Short Tons) (2.7 Short per Ft) (25+ =27.6 Short Tons) therefore the dis- 
Concentrated Loading tanice from center to center of 
are of t Fic. 1. GerMAN RarLtroap Loapinc—‘“Lastenzuc E” bearing in intervals of several 


English Units in Parentheses 


nd is the same in the plane of the upper and the lower 

rd. One wind-bracing member and one gusset plate 
rethe component parts. Two types of horizontal gusset 
re used alternatively in the upper and the lower chord, 


Spacers of Bolt Lines Gusset __ Location of Angle 


 Stiffener When Used 


(a) CHORD BAR 


— — Channel Reinforcing 
~ Batten Plate 


— Pair of Chord Bars 


Channel Diaphragm 


= Angle Stiffener 


(6) REINFORCED UPPER CHORD SECTION 


) 


1G. <. COMPOSITION OF CHORD MEMBER OF GERMAN TyPE-R 
RAILROAD BRIDGE 


«a 


centimeters through the whole 
range of spans, or in such manner 
as to provide a variable angle of skew. 

Erection of the bridge was considered in detail by the 
designers, and complete sets of tools ‘and equipment, 
various methods, and job organization were all pre- 
scribed. For this work ‘‘building platoons’ of 12 men, 
including one engineer, were recruited from contracting 
firms. Such a skilled crew, with from 100 to 1,000 
prisoners, would erect a multiple-span bridge in several 
weeks. Foundations were the responsibility of another 
skilled crew, also supplied with prisoners. 

The bill of materials is provided in tabular form for 
spans varying in length by one meter. The erection 
diagrams supplied for each bridge are ingenious. The 
legend gives symbols that cover either deck or through 
types. These diagrams give the composition of the 
bridge, and with reference to a few standard drawings for 
bolt details or framing arrangements, it is possible to 
erect the structure. Further, when using these diagrams 
with a bill of materials it would be difficult to make a 
mistake. 

Several methods of erection are possible, and all are 
fully described in the sets of erection equipment and in 
the instructions. The various methods are: (1) direct 
lift of trusses by crane (span determined by available 
crane capacity), (2) erection on falsework, (3) cantilever 
erection, (4) launching with or without launching nose. 
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U.S. Floating Power Plants in Belgium 


By S. J. CALLAHAN, M. Am. Soc. C.E. 
LifuTENANT CoLonet, Army or THE U.S.; USFET Mission to Betcium 


OW that the war with Japan has ended, an inter- 
esting sidelight on the supply of electric energy 
to assist the advancing armies in the European 

Theater may be told. The following account has to do 
with two large United States floating power plants 
which were placed in Belgian waters while active fighting 
was in progress on Belgian territory. 

Immediately after the liberation of Brussels (Sep- 
tember 3, 1944) a survey was made of all uncovered power 
plants in the country. This revealed that sufficient 
generating capacity was available to meet the demand 


to the civilian population to maintain order and to pre- 
vent unrest. But, after six weeks of experience with the 
machinery for the production and distribution of coal, 
the conclusion was reached that assistance should be 
given to the Belgian electrical industry during the winter 
because of an anticipated difficulty in supplying the 
electric plants with sufficient fuel. Accordingly, the 
Supreme Headquarters Allied Expeditionary Forces 
(SHAEF) ordered two oil-burning floating plants shipped 
from the United States. These were originally de- 
signed for emergency use on rivers and harbors in the 
United States, but their possible need in the European 
Theater had been anticipated, and they were ready for 
shipment overseas. 

Locations for each of the boats were determined, and 
SHAEF issued the necessary orders for preparations to be 
made to receive them. One location was alongside the 
Schelle power plant on the Schelde River near Antwerp, 
and the other was in the Terneuzen Canal adjacent to 
the Langerbrugge power plant near Ghent. The plan 
was to connect the boats to the Belgian grid and oper- 
ate them as an integral part of the distribution system. 

A dual responsibility was involved. The locations 
selected were in the 21 Army Group (British) area. 
Therefore, it was the responsibility of the British to 
design and build the mooring structures and shore con- 
nections. On the other hand, the boats were built by 
the United States and were to be manned by United 
States crews. Here the responsibility was ours. But 
no difficulty was experienced. The British Directorate 


of Works, 21 Army Group, promptly prepared the plans 
and carried through to completion their part of the work 


“Sea Power" IN THE TERNEUZEN CANAL ALONGSIDE THE 
LANGERBRUGGE POWER PLANT 


and, when the boats arrived, the Channel Base Sectio, 
the U.S. Communication Zone received them, may, 
them, supplied them, and operated them. The succes 
this joint venture is just another example of the sple: 
cooperation which existed between the two great powe; 
The boat located at Langerbrugge was known as ¢, 
Power and the one located at Schelle, Resistance. © 
Power was the first to be connected to the grid MP 
started supplying energy to the Belgians at “1730 hoy, 
29 January 1945.” But Resistance was not far behip 
It was moved to its moorings on the fifth of February 
was placed on the line at ‘2230 hours 8 Februar 


Both boats operated continuously throughout the win: 


and early summer and supplied to the Belgian ; 
152,645,000 kwhr. At the average rate of coal oy 
sumption for all the Belgian thermal plants, this rep; 
sented a saving of 118,000 metric tons of coal. It 
the Allied Governments approximately 50,560 met; 
tons of oil. Sea Power was disconnected from the net 


June 12, 1945, and Resistance furnished its last enern 


on July 29, 1945. 


A brief description of these boats may be of interest 
They are 358 ft long and have a beam of 50 ft. They ar 


entirely constructed of steel and are so reinforced t! 
the heavy concentrations of machinery are distribu 
throughout the length of the hull. The shape of 1 


boat, general arrangement of machinery, appointments 


etc., are shown in Fig. 1. 

Steam is generated by two oil-fired, high-pressur 
high-temperature, marine-type boilers, and elect: 
energy is produced by a three-phase, hydrogen-co 
single-shaft turbo-generator. The salient characterist 
of the plant will be described in the following paragray 

Steam Generation. The two Babcock and Wil 
boilers, of special marine express type, with a capacit 
of 170,000 Ib per hr each, are designed for a pressur 
900 Ib per sq in. at 900 F. Each boiler is oil fired wit 
nine burners—six for the super-heat furnace and thu 
for the saturated furnace. The plant is equipped wi 
two evaporators and one de-aerator. River water is us 
for makeup. 

Electric Generation. 
60-cycle, three-phase turbine. It originally operated 
3,600 rpm, but was converted to 25,000 kw, 50 cycles, 
3,000 rpm. This was accomplished by changing turb: 
blades and altering the governor. 
is normally 11.5 kv, but by under-exciting it was reduc 
to 10.5, the voltage of the Belgian machines. 

Substation Transformer. This steps up the generat 


voltage of 11.5 kv to several voltages between 63.1 


and 138 kv. As will be explained, this was not used. 
Frequency Changer. To supply energy for the plat 

motors, a frequency changer of 1,500 kva was installed 
Other Equipment. This consisted of the following 


Auxiliary generators—two 350-kw diesels, 440-v, 60-cycle 

Station transformer—1,500 kva 

Boiler feed pumps—175,000 Ib per hr, two electric and 0 
steam (Standby) 


Fresh-water circulation pumps—four of 500-gal per min capac! 


Condensing-water pumps—20,000 gal per hr 


Storage tanks in bottom of ship—fuel oil, 485,000 gal; wate4 


125,000 gal 
Commercial refrigeration for 60-day supply 
Machine shop, electric shop, and wood-working shop 


There is one G.E., 30,000-kv 


The generator voltag 
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\lthough the boats are equipped with four large 
hors, each weighing four tons, and massive timber 
struts to hold the boats at a given distance from shore, it 
was concluded that mooring structures should be built 
each location. The position at Schelle, on the river 
Schelde, presented a problem because of the 17-ft tide. 
ebb and flow, especially when there was ice in the 
river, made it imperative that the structures be sub- 
stantial. It was finally decided to build two small 
square docks, one near the bow and the other near the 
stern, connected to the shore by ramps. Timber piles 
nd timber construction were employed. The top of the 
cks and ramps was made level with the river dike. 
‘his made the dock a few feet above the level of the top 
at mean tide. The boat was made tight against 
wah e docks and was held in position against the ebb and 
tow of the tide by shore lines fastened at several points 
aft; it was then free to rise and fall with the tide. 
lhe problem at Langerbrugge was simple. There is 
tide in the Terneuzen canal and there is no water 
ovement except that caused by passing vessels (Liberty 
ups and larger). Here dolphin piles were driven fore 
ind aft and a ramp constructed to the stern of the boat. 
\s has been noted, each of the boats has a transformer 
ipable of supplying several voltages, but none of these 
‘appened to be in the close neighborhood of the voltage 
' the Belgian system (70 kv). Therefore the current 


CUR 


PLAN AND PROFILE OF U.S. FLOATING POWER PLANTS USED IN BELGIUM 


was delivered to shore at the generator voltage (10.5 kv) 
and was there stepped up by spare transformers found in 
the two Belgian power plants. Bare conductor was used 
at Langerbrugge but at Schelle it was necessary to use 
several lines of insulated conductor in parallel.  Dis- 
connecting devices were installed on the shore towers. 

Fuel oil was delivered by barges of the Royal British 
Navy, and stores, provisions, and other supplies were de- 
livered by backing up trucks on one of the ramps, to the 
boat deck. Each boat was furnished with a 2!'/,-ton 
truck and one or more jeeps. 

At this point it might be interesting to record that a V-1 
flying bomb landed in the Schelde River at the exact 
spot where the Resistance was later moored. And a few 
days after it was moored a second V-1 hit in the middle 
of the river immediately opposite the starboard beam. 
The boat was not damaged except for a few broken port- 
holes on the river side. 

The soundness of SHAEF’s decision to place the boats 
in Belgian waters was substantiated by the subsequent 
shortage of coal throughout the whole of Belgium. In 
peacetime the stock of coal for Belgian power plants in 
the middle of winter usually dropped to 250,000 tons, 
but on February 1, 1945, it dropped to 28,000 tons. 
This was just six days’ supply at the rate of consumption 
at that time. A number of large plants were down to a 
one-day supply on January 24, 1945. The military 
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OL. 
authorities were a little nervous about energy for the 
port of Antwerp, but when the floating power plants loads & 
were connected their worries were over. puch 1 
The performance of the boats was excellent. Although yttemp 
rated at 25,000 kw each, they furnished a combined total the ver 
of over 9,000,000 kwhr per week for several weeks. jucin 
This was made possible by the action of the Belgians in ing the 
cutting their plants at night and permitting the floating the top 
plants to operate at full load throughout the 24 hours. yrvatu 
Formal receipts have been obtained from the Belgian eflects 
Government for all the energy delivered. At the time place b 
the boats were withdrawn from Belgian waters a price per jnterme 
kilowatthour had not been established, but all quantities a? 
were placed in the hands of the respective Offices of ray gut 
Mutual Aid of the United States and Belgian govern- 
ments. When the War Department establishes the price ; 
per kilowatthour, the proper debit and credit can be From 
made. ingle of 
To satisfy the private companies in Belgium which re- 
ceived and distributed the energy, the Belgian Govern- 
ment established a price per kilowatthour which the 
companies paid to the Government. This was a negoti- [he tor 
ated price and represented the average cost of producing | nt 
energy by the thermal plants under prevailing operating T4® “Reststance” Moorep To Docks IN THE Scuetpe Ri 
conditions. A 17-Ft Tide Necessitated These Special Substantial Struct, 
n whic 
| the gird 
Engineers’ Notebook 
The 
Suggestions and Practical Data Useful in the Solution of ressed 
a Variety of Engineering Problems 
. . . whic 
Porsional Shear in Girders of Skewed Concrete Bridges 
By A. L. R. SANvDERs, M. Am. Soc. C.E. nd 1S 
Haze_et AND Erpat, Consuttinc Encineers, Cuicaco, IL. and the 
in the 
IGH torsional shears may be anticipated in long- at abutments and piers. A method used in approxima — 
span concrete girder-and-slab bridges of large skew ing the torsional shears and the design of the shear rei 
angles, because of the restraint imposed by diaphragms forcement for such conditions is here presented. 
The four-span continuous concrete girder-and-s! 
| bridge of Fig. 1 was designed under the writer's directi 
= and is one of many 
Sac Venter Line of such bridges con- . Line at Too —- 
structed on the De- Const Cones at Bottom of G 
3667! Line of Bridge tFOIt (Michigan ) In- “ne, a 
: In connection with or wen 
Gonder Line Oh the study of girder | ps 
— 95°90" .72'6" would take place in 
ving 


HALF PLAN 


PART ELEVATION 


21'9" 
8" Curb, 3)" Crown Street Car Trough 
= 


: 
7" 
= LJ LJ J 1 \ gion 


the girders because of 
the restraint of the 
full-depth dia- 
phragms at the abut- 
mentand piers. Ad- 
vantage was taken of 
these diaphragms in 
distributing the 
girder reactions to 
the piers and abut- 


_ Abutment 
Diaphragm 


SECTION THROUGH SLAB A 
GIRDER 


Fic. 2. 
ABUTMENT AT A TYPICAI 


5! si" 1153" the use of steel expansion shoes, a critical material. | itles 
nathan ——" omission of diaphragms would have added high bending pt 
aut 


HALF SECTION A-A 


Fic. | REINFORCED CONCRETE GIRDER-AND-SLAB BRIDGE 
SKEW CROSSING 


IN 


moments to the floor slabs. 


The calculated deflections of the street-car girders 


made without any attempt to evaluate the distributio! 


x 
> Roadway Sa rtsmo 
| 7 | 
Abutment 
ft A 


No. I! 
Sods to adjacent highway girders, were found to be 
; ~i yeh more than those of the highway girders. Before 
ttempti" to approximate the torsional deflections, 
ye vertical deflections of the girders were adjusted by 
jycing the values for the street-car girders and increas- 
7 the values of the first adjacent highway girder so that 
¢ top of the roadway would have a more or less uniform 
yvature at transverse sections. From these adjusted 
fections it was found that the maximum torsion took 
lace between the abutment diaphragm and the first 
vermediate diaphragm, a distance of 18 ft in the case 
‘the street-car girders, and 16 ft in the case of the high- 
ay girders. 
TORSIONAL DEFLECTION AND SHEAR 


From the geometry of Fig. 2 it can be seen that the 
agle of torsion, #, can be expressed by 


03 bo cotan a 61 


= i, cotan a. . . (1) 
The torque existing in the girder may be expressed by 


8L + h? 
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to 110 lb per sq in., which gave a combined total, on one 
side of the girder, of 412 Ib per sq in. 

Vertical stirrups, at 16,000 Ib per sq in., were used 
for shear reinforce- 


ment in the girders 

throughout their 
entire length, sup- 
plemented by di- Ve=302 Lb 
agonal bars, at £ 
20,000 Ib per sq in., | 
20,000 Ib per sqin., Perse 

torsional shear. 1.62" +13.33" 

The concrete was = 

assumed to carry a 

Shear of 90 Ib per nai 

sq in. In that por- Fic. 3. Section THrouGu GIRDER 


UNDER STREET-CAR TROUGH WITH 
Unrr SHEAR INDICATED 


tion of the street- 
car girder having a 
combined shear of 
412 lb per sq in. (Fig. 3) vertical stirrups °/s in. in diam- 
eter, at 6-in. spacing, together with diagonal bars */, in. in 
diameter, at 9'/2-in. spacing, were used. 

At the section in question, the total positive shear per 
lineal inch of girder to be carried by shear reinforce- 


] Str . 
— 5 : ment is equal to the area of the double shaded triangle of 
which = the torque in inch-pounds; £, the shear- Fig. 3 kay 8 
—— z modulus of elasticity; L, the length of the portion of te: 
e girder within which torsion takes place; }, the width (412 — 90) 13.33 _ 150 th per lin in (4) 
e girder; and its depth. 9 
he it shear i > . 
The bps shear at the sides of the girder may be ex- One jeg of the */s-in.-diameter vertical stirrups may be 
assumed to carry a shear equal to 
= T— sx . (3) 0.31 X 16,000 on 
b? h 825 Ib per lin in. 
PS which 9, is the shear in Ib per sq in. “For one of the Pye 3/,in.-diameter diagonal bars may be assumed to 
. treet-car girders shown in Fig. 1, the torque, 7, in the carry a shear equal to 
| 18 ft of the girder was found to be 192,000 in.-lb, . 
| the torsional shear, v,, 302 Ib per sq in. The shear, 7 * X 20,000 or 1,325 Ib per lin in (6) 
in the girder, due to dead load plus live load, amounted 5 X 0.707 ; ei nN 
proxima 
hear rei 
Our Readers 
dire In Comment on Papers, Society Affairs, and Related Professional Interests 
ottom 
Comments on Floating Power Plant Forum on Professional Relations 
Eprror: On page 341 of the July issue there is an ‘Item ConpbUucTED QUESTIONS WITH 
{ Interest’ on the development of the floating power plant by the 
rps of Engineers. Years ago a battleship simply furnished In the current issue Dr. Mead gives his answer to Question No. 36, 
wer from her own large capacity to one of the cities on the West which was announced in the September issue. The question reads as 
wi ‘ ; follows: “If an inspector on a job saved a contractor considerable 
= rhe first vessel actually built over entirely for the purpose of money by showing him an easier method or short cut in doing some 
| ¥ rving power was the power ship Jacona of 20,000-kw capacity, work, would the inspector be justified in receiving remuneration in 
h furnished power at Bucksport, Me., in 1930, and later at — oney or otherwise from the contractor?” 
Roadwa rtsmouth, N.H. During the war it was taken over by the Army. d J ; , 
bs Bae M -M.A soc. CLE The writer has always felt that it was his personal duty when in 
of work to assist the contractor in every legitimate way that 
‘ueusta. M he could. Thus, in his opinion, it would be entirely unethical for 
“ee _ Public Service Compan) the inspector to accept compensation for simply doing what the 
writer considers his duty. 
A N Cw Structural Shape tor With the December issue of CrviL ENGINEERING, the writer will 
have conducted this column for three years. While a number of 
Cinpes Shipbuilding persons have expressed their interest in the column to him, he has 
) THE Eprror: I was interested in Mr. Fitzgerald’s article, ‘decided to discontinue it with his answer to Question No. 37, which 
a le A New Structural Shape for Shipbuilding,” in the will be given in the December issue. Instead, from time to time, 
bending eptember issue. the writer will offer a discussion of some of his own experiences in 
The “new” section proposed by Mr. Fitzgerald (Fig. 4, page 410) the field, the first to appear in the January issue. The writer 
girders ould be compared with the bulb beams rolled in iron and steel hopes that this new form of discussion may arouse interest and lead 


tt fifty years ago, at which time Pencoyd was producing seven 
erent sections of substantially the same range as suggested. 
ew York, N.Y. JuLIAN H. Gransery, M. Am. Soc. C.E. 


ution 


to the expression of the experiences of others in similar matters. 
W. MEAD, Past-President 


Madison, Wis. and Hon. M. Am. Soc. C.E. 
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Abstract of a Report by Elisha Hanson, Attorney and the Society's Labor Consultant 


THE ANNOUNCEMENT by President Truman of the development 
of the atomic bomb at the Clinton Engineering Works, Oakridge, 


SOCIETY AFFAIRS 
Oficial and Semi-Official 

Collective Bargaining and TAPEE 

ized for May 3, 1944. There were more advertisemen; ore 

ments in the local newspapers. TAPEE urged all employe, on 

vote “‘no,”” pointing out the importance of the war project . 


renn., and the use of this bomb in the last few days of the war 
against Japan, make it possible for this Society to report to its 
membership on a long-drawn-out labor controversy that threatened 
for a time to interrupt the production of the bomb at the most 
critical stage of production 

When the atomic bomb project was initiated, the plans called 
for the construction of a great plant at Oakridge, Tenn., some miles 
outside of Knoxville. Hundreds of engineers and thousands of 
workmen were required on the job. Contracts were let to Stone 
Webster and other contractors for the construction of the 
plant. Some time after construction got under way, efforts were 
made by the International Federation of Technical Engineers, 
Architects and Draftsmen’s Unions to organize all the employees 
on the project drawing up to $100 per week, including profes- 
sional engineers. This long-named union is part of the A. F. of L 

Members of the American Society of Civil Engineers who were 
affected conferred with a member of the staff and organized the 
rennessee Association of Professional Engineering Employees, 
hereinafter referred to as TAPEE. TAPEE confined its member- 
ship exclusively to professional employees professionally employed 
in the Tennessee Valley area, including Clinton Engineering Works 

Immediately after the organization of TAPEE, the A. F. of L. 
union sought to obtain consent from Stone and Webster for an 
election to determine the question of its right to represent all 
employees in the plant in bargaining. TAPEE countered this 
with a request that the employees be divided into professional and 
non-professional groups and that an election be held for each group 
so that those professionally employed might express their wishes 
in a group composed exclusively of professionals on the question of 


and 


representation for bargaining. 

These requests were referred to the National Labor Relations 
Board’s Regional Office at Atlanta. After conferences, the Na- 
tional Labor Relations Board eventually refused to take jurisdic- 
tion in the case. The A. F. of L. union then appealed to the War 
Labor Board, which at first refused to take jurisdiction on the 
ground that one of the chief questions involved was the right of 
representation and it had no authority to pass upon that question. 

After both the National Labor Relations Board and the Na- 
tional War Labor Board refused to take jurisdiction over its ap- 
peals, the Technical Engineers Association took steps to have a 
strike vote held under the terms of the Smith-Connally Act. The 
sole basis of the request for a strike vote was to obtain representa- 
tion of all employees, professional as well as non-professional, 
working on the project. 

Letters were then dispatched by the attorney for TAPEE to the 
Secretary of Labor, the National Labor Relations Board, and the 
National War Labor Board, with a copy thereof to the Secretary of 
War, in which were set out the details of the controversy between 
the parties and an argument that the Technical Engineers Associa- 
tion had no legal right to obtain a strike vote under the Smith- 
Connally Act 

There followed an argument by paid advertisements in local 
newspapers by both sides to the controversy. Then a representa- 
tive of the National Labor Relations Board went to Knoxville to 
try to effect a settlement between the Technical Engineers As- 
sociation and TAPEE. A conference was called by this represen- 
tative and was attended by representatives of TAPEE, the Tech- 
nical Engineers Association, and the U.S. Army Engineers. No 
agreement was reached. 

Following the failure of this conference, the New Case Commit- 
tee of the National War Labor Board recommended that the Board 
take jurisdiction of the case under the War Labor Disputes Act 
and instruct the Regional Director at Atlanta to hold a hearing 
on the questions of working conditions and wages only. 

In spite of TAPEE protests, a strike vote was officially author- 


a 


asserting that a strike at that time would be akin to treasoy 
A. F. of L. union, following the publication of the advertisem: 
by TAPEE, called off the strike vote. 


The War Labor Board held a hearing at Knoxville op May § 


and 9, 1944. It allowed TAPEE to appear through counsel a: . 
amicus curiae but not as a party of interest. On May 25 the \ 
Labor Board Panel made a recommendation that the Fourth Re 
gional War Labor Board assume jurisdiction of the representa; 
question and decide it. This recommendation is in direct defia, 
of the law, which gives sole jurisdiction of representation quest; 
to the National Labor Relations Board, not to the War La} 
Board. 

Following this recommendation of the Panel, a situation 
veloped which required TAPEE formally to have a dispute wi 
Stone and Webster in order to protect the rights of its membe, 
On the advice of counsel, TAPEE addressed a letter to Ston 
Webster requesting a conference for the purpose of negotiating 
contract to represent the professional engineering employees «& 
ployed by that concern. This request was refused by Ston 
Webster because of the recommendation of the War Labor Boa; 
Panel. TAPEE then wired the Director of the U.S. Concilia: 
Service to send a Conciliator to settle the dispute between TAP} 
and Stone and Webster. The Conciliation Service refused to 
a Conciliator and stated as the basis of its refusal that it had 
advised by the Atlanta Regional Office of the War Labor 
it expected to act upon the case promptly and that no Conciliat 
should be assigned to consider a dispute by any party other | 
the Technical Engineers Association. This information was 
veyed to Mr. Hanson in Washington, who immediately fore 
the Conciliation Service to reverse its stand and to send a Co 
ciliator to Knoxville in an attempt to adjust the issues in disput 

The Conciliator arrived in Knoxville on June 19. On the { 
lowing day the Regional War Labor Board made public its reco 
mendations as follows: 

1. That question of appropriate bargaining unit be submitt 
to an arbitrator for a final and binding decision. 

2. That a collective bargaining election be conducted by t! 
Army Engineers to determine the collective bargaining repr 
sentative in the unit found appropriate by the arbitrator. 

3. That the company and the employee organization select: 
by this vote negotiate for a period of 30 days on a collective bar 
gaining agreement. 

4. That the Board assign this case to a panel to determine t! 
wages, hours, and working conditions of the employees involv: 
if the parties to the case do not agree to the preceding recommenda 
tions. 

On the advice of counsel, TAPEE refused to submit the questi 
of an appropriate bargaining unit to any arbitrator. TAP! 
maintained the position that there should be two bargaining unt! 
one for professionals professionally employed and the other ! 
non-professionals. 

Even though TAPEE had been refused the right to intervene 
party to the proceeding before the War Labor Board, neverthel 
the War Labor Board treated it as a party in attempting to for 
it to comply with the WLB Panel recommendations. In order ' 
bring the War Labor Board into a proper perspective, TAPEE 6 
a petition to intervene in the case and to review the order re 
mending arbitration of the appropriate bargaining unit. Lo 
counsel for TAPEE was promptly advised by a representativ: 
the War Labor Board that the Board would ignore the petit! 
but that TAPEE should accept the arbitration procedure , 
representative was referred to the Washington, D.C., counsel! 
TAPEE, who informed the representative of the Atlanta Region# 
War Labor Board Office that under no condition would TAP! 
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ter into an arbitration until and unless the National 
Board recognized it as a party of interest in the pro- 


La 


usation by the WLB representative that the attorney 
Es ,pE had taken an arbitrary and unwarranted stand, it was 
inl that if TAPEE was not recognized as a party of inter- 
rAPLE was not in a position to be party to the proposed 
The TAPEE attorney also called to the attention of 
\VLB representative that the record indicated some very 
ntortions by the WLB. The record shows that the War 
Roard first rejected the claim of the Technical Engineers 
tion on the ground that it had no power to pass upon 
representation issue; that later when the A. F. of L. union 
ed the issue by threatening to call a strike, the War Labor 
ard capitulated to that union on a vital issue of procedure; 
when TAPEE tried to intervene in the case as a party of inter- 
was its right, the Board denied its intervention; that after 
earing in Knoxville, the War Labor Board Panel found that 
troversy could not be settled until the representation issue 
- which the War Labor Board admitted it had no jurisdiction 
rst settled, and that when the Paunel’s recommendation was 
{upon by the Regional Board and a copy of the recommenda- 
sent to TAPEE, the latter again took the proper steps to 
after being advised that the Regional Board considered 
ary party to the arbitration recommended for settle- 
TAPEE’s attorney flatly stated that until and unless the 
nal War Labor Board recognized the rights of TAPEE and its 
ers, TAPEE would not be sucked into any procedure that 
defeat the efforts of the professional employees on the proj- 
protect their rights. 


h 


Aa 
a) 


1 nect 


Subsequent to this unofficial argument between the WLB and 
\PEE attorneys, a further hearing was held by the National War 
x Board. The representation issue was avoided. The Board 


ip the claims of the Technical Engineers Association and of 
\PEE. It issued a directive order which in effect adversely 
ed professional employees employed by Stone and Webster 
that under the Board’s directive the professional employees 
id have had to readjust their working conditions and their sal- 
iles to bases inferior to those in effect at the start of the 
wersy. TAPEE immediately petitioned for a reconsidera- 
f this order on the ground that it not only violated Board 
icy but violated the law. The National War Labor Board 
ed the petition for reconsideration, reconsidered the case, 
rsed itself, and approved the working arrangements in effect 
time the hearing was held. No appeal was taken from this. 
ere the controversy ended. Professional employees em- 
yed on the project were not forced into the heterogeneous union. 
{PEE preserved the rights of its members to remain free of such 
ination and control. TAPEE forced the calling off of the 
rike vote which, if taken, undoubtedly would have authorized 
trike and delayed the production of the atomic bomb for days, 
ibly weeks or months. In no part of the proceedings, how- 
r, was TAPEE officially recognized by the WLB or NLRB 
in appropriate bargaining group or unit. 
In so far as the representation issue is concerned, it must be 
in mind that the National Labor Relations Board has sole 
liction over that question; and that that Board has laid 
wn the policy that professional employees shall not be included 
i heterogeneous unit where they petition the Board to designate 
t composed exclusively of professional employees employed 
their profession and to direct an election by the persons in such 
init to determine their wishes as to bargaining representatives. 
\sa matter of procedure, it must also be borne in mind that the 
a heterogeneous union seeks to corral professionals, the 
The ending of 
war with Japan probably means the passing out of the War 
or Board procedures in part or in whole in the near future. 
ver, as long as they exist, the experience in this case shows 
fessional employees, in order to obtain any standing be- 
ard in a dispute such as existed in Tennessee must, first, 
inds upon the employer, second, in the event of the em- 
yers refusal to grant those demands, make request for the ser- 
t the U.S. Conciliation Service, and third, if conciliation fails, 
t National War Labor Board to settle the dispute. The 
in be concerned however, only with wages, hours, and 
It cannot legally concern itself with the ques- 
That issue can be decided only by the 
Labor Relations Board. 


Mang conditions 


representation. 
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Meeting of Board of Direction— 
Secretary's Abstract 


THE Boarp met on Monday and Tuesday, October 15 and 16, 
1945, at the Palmer House, Chicago, Ill., with President J. C. 
Stevens in the chair and William N. Carey, Secretary; and present 
also Past-Presidents Pirnie and Whitman; Vice-Presidents R. E 
Dougherty, Howard, Polk, and Thomas; and Directors Breed, 
Bryan, Critchlow, N. W. Dougherty, Edwards, Gamble, Gardner, 
Goodrich, Hathaway, Koch, Saville, Scobey, Shannon, Thomson, 
Tipton, Tolles, and Wilson; also Treasurer Trout. W. W. Horner, 
official nominee for President for 1946, was also present by invita- 
tion. 

Preceding the Board meetings, various committees held extended 
sessions preparing material for Board consideration. In addition 
to such sessions on Saturday and Sunday, both morning and after- 
noon, breakfast and other committee meetings were called on suc- 
ceeding days. 

Executive Committee 

The Executive Committee met both Saturday and Sunday. Its 
actions were later referred to the Board for decision or confirmed 
by the Board. Such procedures are herein reported as actions of 
the Board. 


Minutes 

Meeting records of the Executive Committee for July 15 and of 
the Board for July 16 and 17, all at Detroit, were approved as 
submitted in written form. 


Dues 

Regular procedure for the coming year was confirmed with re- 
gard to amounts payable to the Society as dues from members in 
foreign countries having adverse exchange rates. Authorization 
was given extending to the coming year cancellation of dues re 
quested by members in the armed services whose base pay does 
not exceed $2,400 per annum; with the proviso that such pro- 
vision automatically expires as of thirty days following discharge 
Other special matters affecting dues were also considered 


Future Society Meetings 

Signalizing the return of peacetime conditions, it was voted to 
resume the practice of having Society quarterly meetings beginning 
and continuing throughout 1946 
Outstanding Student Chapters 

Following recommendation of its Committee on Student Chap 
ters, the Board confirmed the award of letters of commendation 
by the President to fifteen Student Chapters. 


Public Relations 

A new department in the Headquarters Staff was authorized in 
the form of an Assistant to the Secretary, to have special duties in 
regard to public relations. 


Authorized Abbreviation—Society Name 

The official term for abbreviating the Society name was changed 
to the form “ASCE” (narrow space but no period between 
letters), superseding the former style ‘‘Am. Soc. C.E.” 


Change of Fiscal Year 

By previous action of the Board, the fiscal year was changed to 
the period October 1 to September 30, instead of January 1 to 
December 31 


Memorials to Members 

Reports were received and approved covering recent inspections 
of the J. Waldo Smith and Merritt H. Smith Memorials, at Brown 
Station, N.Y., and Kensico Dam, Valhalla, N.Y., respectively. 
Responsibility for these memorials is vested in the Society, and 
provided for by approp,iate funds 


New Members of Division Executive Committees 

Acting on recommendations of the executive committees of the 
Divisions, the Board appointed new members to the executive 
committees of the Divisions, in each case for a term of 5 years 
In the case of the City Planning Division, a second appointee was 
named to take the place and fill the term of the late P. L. Brock 


way. The new committee members are: 
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City Planning Frank H. Malley 
Lawrence V. Sheridan (4 years) 
Construction E. P. Palmer 


George H. Burgess 
John W. Wheeler 
Julian Hinds 

George D. Clyde 
Albion Davis 
Raymond F. Goudey 


Engineering Economics 

Highway 

Hydraulics 

Irrigation 

Power 

Sanitary Engineering 

Soil Mechanics and Founda 
tions 

Structural 

Surveying and Mapping 

Waterways 


James H. Stratton 
Craig P. Hazelet 
George D. Whitmore 
Charles B. Burdick 


Collective Bargaining 

Long consideration was given to the form of pending Govern- 
ment legislation relative to labor problems as affecting professional 
As a matter of Board policy the following practice was 
affirmed: To give to Society members, when requested, all prac- 
ticable assistance in collective bargaining problems, within legal, 
financial and staff limitations 


Staff Reports 


engineers 


Activities of the Washington and Pacific Coast offices were 
covered by quarterly reports. These were received, with appro- 
priate actions as required 
Representative on Pacific Coast 

It was announced that Henry L. Thackwell had resigned as 
Society Field Representative and head of the Pacific Coast office 
In his place, Maj. Walter E. Jessup is appointed, resuming his 
connection with the Society which began in 1930 and was inter- 
rupted by the war. A separate item deals with this matter. 
Postwar Ci 

Report was received from G. Donald Kennedy, chairman of the 
Society's committee on this subject, recommending that the com- 
itself be discharged but that the program under way be 
prosecuted to an effective conclusion. The Board so voted, with 
grateful appreciation for all the accomplishments of the committee. 
Vew Air Transport Division 

Concurring with recommendations of the Committee on Division 
Activities, the Board authorized the organization of a new Division 
concerned with air transport, but decided that activation of the 
Division should await results of a survey or appraisal of all Divi- 
sion programs 
Ethical Practice 

Che Committee on Professional Conduct reported on three cases 


nstruction 


mittee 


of alleged questionable activities 
Publications 

The Committee on Publications recommended enlargement of 
this Society work. The Board agreed in part, authorizing that 
professional cards be included in Crvm. ENGINEERING and ap- 
proving the character of this advertising 
New Montana Section 

The Committees on Local Sections and on Districts and Zones 
concurred in approving request of Montana members that the 
state be made a separate Local Section attached to District 12. 
Preliminary steps were taken to effectuate this change. Further 
suggestions re allotment of funds to Local Sections, and resump- 
tion of the geographical list in the Year Book were approved 
Registration and Model Law 

he Board approved of new definition of ‘professional engineer”’ 
and “‘practice of engineering,”’ as proposed by a general conference 
on August 28 covering this matter. The wording is given in detail 
in a separate item 
Private Engineering Practice 

The committee charged with this matter reported. The Board 
recorded its official opinion that engineering work bn airports not 
under the Armed Services should be decentralized and handled in 
the local communities concerned 
Planning Research 

An iterim Committee on Research to make recommendations to 
the Board was authorized. Its scope is to include study of govern- 
ment as well as Society activities. The following members were 
appointed by the President: Thorndike Saville, chairman; R. E. 
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Dougherty, W. M. Wilson, B. A. Bakhmeteff, J. D 
Wolman, and W. N. Carey, ex officio. 
Simplifying Membership Transfer 
Following constitutional procedure, vote was taken . 
the Society By-Laws, Article I—Sections 1, 2, and 3, to faciji,,, 
transfer from Associate Member to Member grade. These ; 
ments are given in complete form in the Society Affairs 
New Title 
As more in keeping with his functions in charge of Soci: 
ties, the title of the Secretary was changed to “Seer: 
Executive Officer.” 
Study of Economic Status of the Engineer 


“Secretary and Executive Officer’ 


Progress of the survey by a joint committee of the Engiy 
Joint Council on the Economic Status of the Engineer was repo,, 
Suggestions of the Council were adopted appropriating money 
the Society’s share and inviting the National Society of Profesg) 
Engineers to join in this committee work. 
Engineers Joint Council 

The Board approved action of the Engineers Joint Counci 
viting the National Society of Professional Engineers to becom, 
constituent member of the Council. It also provided an alter, * 
for Society representative on the Council. 

The Board agreed to theproposal of the Engineers Joint Coy; 
in appointing a committee to consider pending federal legisla: 
regarding the promotion of research, in engineering as wel , 
science; and approved the appointment of a Society representa; 
with instructions to follow this matter actively. 

Activities of the Joint Council under Past-President Pi 
including the extensive work in formulating and effectuating 
significant report, ‘Industrial Disarmament of Aggressor S 
(Germany),’’ were detailed. This information was received 
special commendation to Mr. Pirnie. The report itself, omit 
tabular data, is given elsewhere in the Society Affairs Sectio 
Other Activities 

Various committees, such as that on Membership, reported t 
activities in detail. Some of these reports were for infor: 
only and others were subject to appropriate action 
Appreciation for Hospitality 

Cordial appreciation was extended to the Illinois Section for 
its courtesies and entertainment in connection with the 
meetings. 

Universal Military Training 

Two resolutions were adopted dealing with the subject of u 
versal military training. Of these, one was originally present 
the Detroit Meeting of the Board and adopted at the pres 
meeting with some revision. The second emanated from t 
September 25 meeting of the Engineers Joint Council 
Budget Adopted 

Conforming to the new fiscal year, which starts October | 
Executive Committee submitted its budget for Society rece! 
and expenditures. After full discussion this was adopted 
recommended. 
Adjournment 

The Board adjourned at 5 p.m., October 16, to meet on Monday 
January 14, 1946, at Society Headquarters. 


Seabury Memorial Established by 
Oklahoma Section 


A YEARLY Prize for the best paper written by a Junior of ¢ 
Oklahoma Section has been provided by that Section, to be kn 
as the George T. Seabury Memorial Award. No limitations ba 
been placed on the subject of the paper, and the amount 0 | 
award will be set each year by the Board of Directors of the Sect! 

After some study the Memorial Committee, headed by ] 
Lothers, recommended this type of memorial because of the stu 
lation it would provide to younger members for professional 
velopment. It was recalled that one of the late Secretary s p™ 
interests was such growth of young engineers in the profession. 

Judges of the award will be the Board of Directors of the Us# 
homa Section. To be eligible, a paper must be pres: nted orallj 
before a regular meeting of the Section. Action in establishing’ 
award was taken at the meeting of September 8 in Tulsa 
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By-laws Amended re Membership 
Transfer 


n amendp .kD at its Chicago meeting completed the necessary 
te facilitas caaliti to effectuate a change in the By-Laws, Article I- 
2, and 3, designed to facilitate transfer from the Asso- 
er to the Member grade. In due course these changes 
{ficially proposed to the Board and were thus eligible 
n at the Board meeting. Details of the amendment as 
here given, all referring to Article I of the By-Laws. 
iditional paragraph is to be included in Section 1, by in- 
he following after the third paragraph of that section: 


‘hese amer 
Irs Pages 


CIELY actiy 
cretary 


pplicant for transfer from Associate Member to Member 
yas report , short form of application, approved by the Board of 
i money ‘rection, on which shall be presented his professional experience 
Profess; vo» the date of his admission as Associate Member, except that 
- | prior experience, which he considers to be Member grade, 

il be included. The applicant shall furnish the names of at 
' ; t three references who shall have personal knowledge of the 
Cee i .yplicant and his experience, two of whom must be Corporate 
ae am ‘embers. No application for transfer from Associate Member 
an alterng except as hereinafter provided, shall be considered by the 
ard until at least three such references have made definite 


-commendations based upon personal knowledge. 


Engines 


is 


oimt Cou 
al legislat 


f as well 2 4» addition is also made in Section 2 with relation to subpara- 


presentat _which has been expanded to read: 


Each employer or associate to whom the applicant refers 
rification of applicant’s professional record, except that 
ition shall be made only when requested by the Committec 
mbership Qualifications in cases of transfer from Associate 
ber to Member.”’ 


dent Pir 


vise sub-paragraph (d) of the same Section, has been 
to read as follows: 
‘ported t 


afineme Each college or university which the applicant attended 


ification of his scholastic record, except that such verifica- 
hall not be required in cases of transfer; and’”’ 


lly an_addition was made at the end of Section 3, referring 
rviews and recommendations by local membership com- 
Che new Section continues to provide for such procedure 


ject of u pt that personal interview shall not be required in cases 
present {transfer from Associate Member to Member unless specifically 
the pres sted by the Committee on Membership Qualifications."’ 
d from t 

ill be noted that the new details of transfer make the pro 
msiderably easier for the Member, but without sacrifice 
important detail required for judging the engineering ex 
in question. Thus the change should be satisfactory from 
standpoint of administration by Society committees, and even 
mportant, it should be of convenience to the Members con- 


| and facilitate and stimulate transfers to the higher grade 


‘tober l, t 
ety recet 
adopted a 


Radio Quiz Contest Held by Buffalo 


and Rochester Sections 


on Monday 


by 

. \N INTER-CITY contest between the Local Sections in Buffalo 
ter was held via radio on October 14. The quiz pro- 
unior of t m, while arranged by the Sections, was sponsored by the Lam- 
to be know rt Pharmacal Company as one in their series of “Quiz of Two 
tations ha programs. The program was broadcast from Station 
iount of t HAM in Rochester and WBEN in Buffalo. 
the Sect utestants from the two cities appeared in their local stations 
ed by J.! rthequiz. Identical questions were asked at each station, but no 
of the stu testant heard the answer of his rival. By special hookup, the 
essional uleasts from the two cities were timed and blended so that 
tary’s prim teners were in on both sides of the contest. Contestants not only 
fession yed the contest but received monetary prizes. The winnings 
of the Ok recontributed toa War Memorial Fund and to the Local Section 
ented oral} sur 
blishing ¢ Tangements for the contest were made by Frank Kulas of the 
a “hester Section. His team mates were Harry Eustance, Carl 
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Cooman, and A. B. Squire. The Buffalo team consisted of A. S. 
Collins, George Minniss, Nelson Stone, and H. C. Woods. On the 
basis of the points and cash won, the Rochester team was declared 
the winner. 


Construction Industry Advisory 
Council 


Tue CHAMBER OF Commerce of the United States, after several 
months of careful study of problems facing the construction in- 
dustry in the critical period ahead, has recommended the setting 
up of a Construction Industry Advisory Council. The purposes 
and scope of this Council are threefold: 

1. To help develop construction industry opinion. 

2. To make recommendations to the Construction and Civic 
Development Department Committee of the National Chamber 
for carrying out policies or programs of common interest to the 
construction industry. 

3. To provide the Department Committee with more clearly 
defined and better organized contacts than now exist with trade 
and professional associations in the construction field. 


President Stevens of the Society was urged to accept the chair- 
manship of this newly formed Council. He has accepted. Its 
first meeting is scheduled for November 1, 1945, at Washington, 
D.C. 


Defining Engineer and Engineering 


New Fors for the definitions of ‘‘Professional Engineer’’ and 
“Practice of Engineering’? have been formulated and are in the 
process of being presented for approval to the various engineering 
organizations for comment and approval. The proposal originated 
in a conference held on August 28, 1945, at Society Headquarters 
rhis meeting covered the subject of the Model Law for the Regis 
tration of Professional Engineers and Land Surveyors. It was 
widely attended—by representatives from all the national organiza 
tions closely affected. 

The principal items to come out of this conference were the new 
definitions. Following discussion at the conference, it was rec 
ommended that the definitions be approved by the several organi- 
zations represented, in the following form: 
“‘Definition—Professional Engineer: 

‘‘The term professional engineer within the meaning and intent 
of this Act shall mean a person who, by reason of his special know]- 
edge of the mathematical and physical sciences and the principles 
and methods of engineering analysis and design, acquired by pro 
fessional education and practical experience, is qualified to prac 
tice engineering as hereinafter defined, as attested by his legal regis- 
tration as a professional engineer. 

‘* Definition-——Practice of Engineering: 

‘‘The term practice of engineering within the meaning and intent 
of this Act shall mean any professional service or creative work 
requiring engineering education, training, and experience and the 
application of special knowledge of the mathematical, physical 
and engineering sciences to such professional services or creative 
work as consultation, investigation, evaluation, planning, design, 
and supervision of construction for the purpose of assuring compli- 
ance with specifications and design, in connection with any public 
or private utilities, structures, buildings, machines, equipment, 
processes, works, or projects. 

‘‘A person shall be construed to practice or offer to practice engi- 
neering, within the meaning and intent of this Act, who practices 
any branch of the profession of engineering; or who, by verbal 
claim, sign, advertisement, letterhead, card, or in any other way 
represents himself to be a professional engineer, or through the use 
of some other title implies that he is a professional engineer; or who 
holds himself out as able to perform, or who does perform, any 
engineering service or work or any other professional service desig- 
nated by the practitioner or recognized by educational authorities 
as engineering.” 

This matter was considered by the Board at its Chicago meeting 
and the definitions were formally approved. 
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Industrial Disarmament of Aggressor States (Germany) 


Report of the National Engineers Committee of Engineers Joint Council 


September 24, 1945 
» the Members of the Executive Committee 
of the Engineers Joint Council: 

Mr. Malcolm Pirnie, Past-President, American Society of Civil 
Engineers 

Mr. Harvey S. Mudd, President, American Institute of Mining & 
Metallurgical Engineers 

Mr. Robert M. Gates, Past-President, American Society of Me- 
chanical Engineers 

Mr. Charles A 


Electrical Engineers 


Powel, Past-President, American Institute of 


Dr. Lawrence W. Bass, President, American Institute of Chemical 


Engineers 


rentlemen: 

In compliance with the request of the Engineers Joint Council of 
February 12, 1945, supplemented by the approval of the State and 
War Departments, the undersigned committee reports its con- 
clusions with regard to measures for the postwar control of German 
industry as outlined by the Yalta-Potsdam agreements: 


YALTA “It is the purpose of the United Nations to destroy 
German militarism and nazism and to insure that Germany will 
never again be able to disturb the peace of the world. We are 
determined to disarm and disband all German armed forces; break 
up for all time the German general staff that has repeatedly con- 
trived the resurgence of German militarism; remove or destroy 
all German military equipment; eliminate or control all German 
industry that can be used for military production To build 
in cooperation with other peace-loving nations, world order under 
law, dedicated to peace, security, freedom and the general well- 
being of all mankind 


POTSDAM 
which the control council shall be guided are: 
armament and demilitarization of Germany and the elimination 
or control of all German industry that could be used for military 
production All arms, ammunition and implements of war 
and specialized facilities for their production shall be held at the 
disposal of the Allies or destroyed. . . . 

“In order to eliminate Germany's war potential, the production 
of arms, ammunition, and implements of war as well as all types 
of aircraft and seagoing ships shall be prohibited and prevented. 
Production of metals, chemicals, machinery and other items that 
are directly necessary to a war economy shall be rigidly controlled 
and restricted to Germany's approved postwar peacetime needs 

Productive capacity not needed for permitted production 
shall be removed in accordance with the reparations plan recom- 
mended by the Allied commission on reparations and approved 
by the governments concerned or if not removed shall be destroyed. 

In organizing the German economy, primary emphasis shall 
be given to the development of agriculture and peacetime domestic 


” 


“The purposes of the occupation of Germany by 
The complete dis- 


industries 

‘‘Allied controls shall be imposed upon the German economy but 
only to the extent necessary: ...To control German industry 
and all economic and financial international transactions, includ- 
ing exports and imports, with the aim of preventing Germany from 
developing a war potential To control all German public or 
private scientific bodies, research and experimental institutions, 
laboratories, et cetera, connected with economic activities.”’ 

It is the function of this Committee to recommend measures to 
fulfill these objectives. To this end it is essential to identify the 
critical war potential elements in German industry so they may be 
eliminated or controlled, thereby safely permitting the non-war 
potential portion of German industry to function 

Submitted by the National Engineers Committee of the Engi- 
neers Joint Council 


Robert E McConnell, Chairman, New York 
Harry S. Rogers, Vice-Chairman; President, Brooklyn Poly- 


technic Institute, Brooklyn, N.Y. 
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Thomas F. Barton, Commercial Vice-President, General By» 
Co., New York 


Carlton S. Proctor, Consulting Engineer, New York 


Dr. Edward R. Weidlein, Director, Mellon Institute of Indy. 
Research, Pittsburgh, Pa. 


Dr. Clyde E. Williams, Director, Battelle Memorial Ins; 
Columbus, Ohio 


OUTLINE oF PoLicy 
Eliminate Fundamentals of Aggressor Nations’ War Potential 


The issue in Total War is supremacy. There is no lesser of 
tive. The outcome of Total War must be achievement, by 


victor, of the power to dispose of issues, by force if necessary d» 


ing the postwar period of adjustment between victor and y 
quished. History has proven that the perversion of morals » 
ideas, in which Total War has its inception, will continy, . 
dominant characteristic of aggressor peoples for many ye 
Unless the United Nations retain the power, through good 
collaboration, and force, to dispose for the aggressor peop! 
inflammatory issues, man will be enmeshed in continuing cong 
Military victory by peace-loving nations is, therefore, not e 
There must be subtracted from the aggressor peoples, for a 
period of recuperation, the fundamentals of their industria 
potential for armed aggression. 


Attempted Elimination of All German Industries Would Prody 
Social Chaos 


Elimination of German industries, leaving agriculture as the ; 
occupation, would produce an economic dislocation and 
chaos of destructive magnitude, not alone in Germany but throug 
out Europe. Adequate enforcement would be practically 
possible. Furthermore, severe restrictions of this natur: 
ably would be repudiated by world public opinion in a relat 
short time, resulting in a repetition of the aftermath of 
War I. 


Simplify Fundamental Control Policy 


It is obvious that such controls as are imposed must be eff 
practicable, and should require a minimum of policing 
must be of a character that will remain effective for a consider 
period after large-scale military occupation of the country ha 
discontinued. Therefore, these recommendations are dir 
in so far as feasible, to fundamental control policies, rather t 
specific and detailed regulatory measures. 


ESSENTIALS OF CONTROL OF WAR POTENTIAL INbUSTR‘ 


All industrial processes, regardless of whether they are opera 
for peaceful or aggressive purposes, are based on three esset 
factors, without any one of which operation would be imposs 
to wit, energy, raw materials, and processing equipment 
hereinafter recommended regulations of Control of German Pot 
tial War Industry based on these essential factors are: 

I A broad primary control, based on allocation of ene 
II Raw-material elimination or limitation, applied to spe 
elements critical to war industry, 

III Processing, fabricating and new construction contr 

plus supplemental measures based on control of 

IV Scientific research, and 

Economic subsidies. 


The objective of these five controls would be the eliminator 
limitation of all German industry that could be used [or ! 
production. To define such industries this report will deal wit! 
elementary raw materials required in such industries 


OVERALL IMPORTANCE OF COAL TO GERMAN INDUSTR 


In addition to being the prime source of energy for b& 
industry in general, coal serves as a critical raw material ‘or! 
industries that are vital to German economy in either peace or" 
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tar resulting from the production of coke is the basic 
m al for the enormous and diverse organic chemical 
ry »v hich the Germans have developed. Originally the coal 
sidered a by-product, but the dominance of the chemi- 
iustry has reversed the situation so that the coke is now 
ered the by-product. This is demonstrated by the fact 

m and steel industry has been subsidized, not only for 
any - armament programs, but to utilize the coke, converting 
+o a more valuable medium of exchange, and in spite of this 
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te 


a handicap to peaceful development and would require a con- 
siderable staff. A rigid control of electric power distribution is 
therefore important to ensure compliance and regulation of German 
industry. 

The specific details of electric power allocation must be formu- 
lated by the Control Council in Germany possessing first-hand infor- 
mation of the requirements of German industrial and domestic activ- 
ities. It is assumed that after productive limitations, con- 
sistent with the recommendations herein contained, have been 


of Indu vas been excess coke available for determined for German industry, it will 

tation : — be relatively easy to ascertain the energy 

rial In Coal is likewise the foundation of the requirements to supply industrial and 

pose po it is os aay Reprints of Complete | domestic needs. All excess capacity 

Ljequate source of carbon. e Ger- . | above that allotted to a given district, 

.) nitrogen fixation industry is in Report Available | including installations in industrial 

entials ity based on carbon. This element plants, should be removed and all of the 

; -cential in the separation of nitrogen The complete report is gwen here, except for contiguous auxiliaries, building foun 

le sser of iir by the fixation of oxygen the appendeces, consisting of letters of authoriza- dations and other services should be 

ment, by { e producer gas reaction; in the pro- tion and terms of reference, plus 19 tables of removed or destroyed. It should be 

CESSary, dus f hydrogen by the fixation of | pertinent data. In complete form, including realized, however, that the electric- 

on and va ven in the water gas reaction; and || these appendices, the report is available on re- power industry in Germany cannot and 

7 —e production of calcium carbide in quest to Society Headquarters, 53 West 59th should not be used as the sole means of 

Ontinue a cyanamide process. | Street, New York 18, N.Y. controlling other industries for dis- 

reamed Year German synthetic fuel industry armament purposes. Reports on the 

sh g00d also based on coal (carbon). The use of electric energy by individual 

Pests, ; of adequate resources of petroleum manufacturing plants cannot be relied 

uIng cond reated the synthetic oil industry, in which coal, or coal tar,is upon as a definite indication of the magnitude and nature of manu- 

not enoug rogenated to produce lubricating oils and motor fuels. Amore facturing operations . 
5, for a sdamental branch of this industry consists in converting the car- 

dustrial Raw MATERIALS 


» monoxide which, by combination with hydrogen in the Fischer- 
ropsch process, leads to the synthesis of fuels, oils, and many 
ther organic compounds. Although these processes have to date 
conomical to the extent that they have required sub- 

g to compete with petroleum products, current developments 


Prody 


re as the 5 icate that costs may be reduced so that they can compete with- 
l and i subsi ly 
but throug rthermore, coal will remain the principal German natural 
cially ind if German industry is to be encouraged for peaceful 
wus lopment and the German nation encouraged to national self- 
on rt, it appears that a full development and usage of German 
ch of must be encouraged, since peaceful industrial development 
ontinue to depend upon coal and its many by-products. 
man coke and coal will also continue to be required for the 
justrial development of Germany’s neighboring nations. Ger- 
be eff iny derives approximately 85° of its energy, as power and light, 
cing oal, directly or indirectly; the balance is derived from hydro- 
cons 


tric developments. 
is probable that the domination, allocation and strict con- 


re dit § German coal and its uses would provide an effective control 
rather | fall German industry. But since the peaceful industries of Ger- 
ny should be encouraged while war industries are prevented, 
se 1 single overall system of control would become involved 
onflictive. The most effective system of control of German 
are opera ndustry, to accomplish this dual purpose must therefore include: 
ree esse! 
. impossi control of the uses of coal as energy and as a raw material, 
ment. 1 2) the control of electric power at its source, 
“man Pot effective prohibition and prevention of the production of 
materials of war, and 
+) the control of raw materials. 
of ener 
1 to spe It is the object of this discussion to demonstrate that coal is the 
pivotal point of the German economic structure because of its 
i on ital function, as the prime source of energy or as an essential 
raw material. 
Coal, as one of Germany's exportable commodities, should be 
ntrolled by the same body that controls other raw materials. 
lines ELECTRIC POWER 
for lt is recommended that a comprehensive postwar control of Ger- 
eal W an industry be based on a system of energy allocation. 
I damental factor is energy, since it is required in one form 
another to operate all processing equipment for the transforma- 
STR of all raw materials into finished goods. Therefore, regula- 
or Get . ba ed on energy are so inclusive that all industrial operations 
"™ a within their scope. 
menert _Control of power distribution through allocation of all coal 


“istribution, while fundamentally effective, would be cumbersome, 


In the long list of components of modern war there are several 
required in such quantities and so critical that without them 
modern war would be impossible, even if ample energy were 
available. They may be considered the primary raw materials of 
war industry. Modern air power would be non-existent without 
aluminum. Modern land and sea power would be non-existent 
without steel and steel alloys. Modern air and land power and, to 
a lesser degree, sea power, would be immobilized without liquid 
fuel and lubricants. However, planes, ships, tanks and guns—all 
instruments of war—serve a single purpose, that of conveying ex- 
plosives to given objectives. Therefore, without explosives the 
instruments of war will be useless as weapons of destruction 


NITROGEN 

Ail military explosives used in effective quantities prior to the 
development of the atomic bomb have been derived from nitrogen 
Although the atomic bomb has been developed and used with 
devastating effect, nitrogen will probably continue to be a principal 
ingredient of military explosives. Regulation of German nitrogen 
fixation facilities is therefore of primary importance. 

The chief source from which a nation, bent on aggression, can 
obtain self-sufficient supplies of nitrogen is through the chemical 
fixation of this element. The large-scale development of chemical 
nitrogen fixation in Germany prior to 1914 made it feasible for that 
nation to engage in World WarI. The maintenance of this indus- 
try in Germany, and its further expansion after the first world war, 
made World War II possible. 

The fixation of nitrogen in Germany is practically dependent 
upon coal for energy, and as a critical raw material in the form of 
carbon, so that regulation of German coal would provide a regula- 
tion of the fixation of nitrogen. However, because of the vital 
nature of nitrogen as an instrument of war, this industry should be 
eliminated in Germany with such minor exceptions as are herein- 
after stipulated. 

The German nitrogen industry has been an almost negligihe 
factor in providing employment. 


Therefore, it is recommended: 

(1) That all synthetic fixed nitrogen production, except cy- 
anamide, within the borders of postwar Germany be elimi 
nated, either by the enforced prohibition of the rebuilding of 
demolished plants, or the destruction or the removal of any 
remaining equipment. 

That the chemical nitrogen production in postwar Ger 
many be limited to the by-product nitrogen of the permitted 
steel industry, plus not over 200,000 short tons of nitrogen as 
cyanamide per year. Electric power allotted to cyanamide 
production should be controlled accordingly. 


ays 
pit 
ny 
‘ ) 
¥ 
4 
Se 
| 
/ 
+ 
| xs 


$26 Civit ENGIneEERING for November 1945 


2 That all synthetic processes and equipment suitable for 
hydrogenation of coal or hydrocarbon oils, and for the pro- 
duction of synthetic ammonia, or methanol, and in addition, 
any other processes for producing fixed nitrogen by low 
pressure methods, be eliminated within the borders of postwar 
Germany, except as noted in Recommendation 1 above. 

3 That the total amount of nitrogen allowed Germany 
through domestic manufacture and controlled import be re- 
stricted to the minimum amount necessary for agriculture and 
permitted industrial activity 

That the available statistics show that the consumption 
of nitrogen by German agriculture for the period of 1924 to 
1938 averaged 481,000 short tons per year, although the 
German productive capacity averaged two or three times that 
amount for the same period. The postwar nitrogen re- 
quirement of German agriculture should be determined at 
appropriate intervals by United Nations soil and fertilizer 
experts, on the basis of the crops grown. 

The needs of Germany for agricultural nitrogen in excess 
of the recommended domestic production can be supplied 
in the form of synthetic and natural nitrates from other 
countries. 

Such industrial needs as require anhydrous ammonia, 
which cannot be advantageously transported overseas, could 
be supplied from plants outside Germany on the continent. 

7) That German citizens, corporations, the German govern- 

ment, or any instrumentality thereof, be prevented from ob- 

taining complete or partial control or any financial interests 
in any nitrogen fixation plants in any country 


The vital importance of complete execution of these recom- 
mendations cannot be overemphasized when the prospects of 
postwar German industrial activity, even though limited, are 
viewed against the history of the last two wars. The intellectual 
fiber of the German survivors of this war is such that German 
heavy industry, plus nitrogen fixation facilities, would constitute a 
potential threat of war in spite of regulatory efforts. 

The failure to recognize the fixed nitrogen industry as a vital 
key in the control of postwar Germany would be equivalent to the 
promulgation of a continuous state of world insecurity. 

Statistics in support of these conclusions are appended. [See 
complete report, available in reprint form. | 


SYNTHETIC OIL 


The German synthetic oil industry has been maintained by 
subsidy for ultimate expansion into an implement of war. It is 
likewise dependent upon coal, not only for energy but also for the 
essential raw material carbon in various forms. Therefore, 
this industry, like the nitrogen fixation industry, could be auto- 
matically regulated by coal control. But the synthetic oil should 
be eliminated, not only to remove a critical war potential factor 
from German economy, but to provide further insurance against 
diversion of synthetic oil equipment to production of explosives, 
for synthetic oil and gas equipment can, with certain modifica- 
tions, be used for nitrogen fixation. 

Liquid fuels, which are primarily either oil products or syn- 
thetic products which are similar, are vital for fighting a war 
under present-day conditions. Without such liquid fuels no air- 
planes can be flown, no tanks operated, and there can be no mecha- 
nized transport. The need for liquid fuels for conduct of war will 
undoubtedly increase and it seems unlikely that they can be ef- 
fectively replaced. 

Processes for production of synthetic fuels used in Germany be- 
fore the war required much heavy equtpment and represented a 
large investment per unit of capacity, but employed a negligible 
labor force. Assuming that Germany's wartime synthetic fuel 
manufacturing facilities were destroyed, the investment required 
to create a comparable synthetic fuel industry to produce 150,000 
bbl per day of liquid fuels would probably be of the order of 700 
million to 1 billion dollars. This represents a very large industrial 
development and one that would require a considerable length of 
time to build and put into successful operation. For comparison, 
the development of a synthetic rubber industry in the United 
States has involved an expenditure of about 700 million dollars, 
and took from two to three years to build and put into operation 
Furthermore, no other European country has found it economical 
to develop a synthetic oil industry 
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It is recommended that Germany's synthetic fuel j; lustry 
entirely eliminated. It will be unwise to allow any part gj, 
industry to exist, as this would tend to maintain Germ), 
knowledge and technique of manufacture, and would give a fo, 


tion for rapid expansion and conversion to a definite war poten: 


ALUMINUM 


For all practical purposes the German aluminum industry 


been government owned since World War I, and has been ».:. 


tained by subsidy, in one form or another, for its ultimate , Xpar 
into an implement of war. There are no bauxite or commp- 
alumina bearing ores within Germany proper, which fac 
necessitated practically a 100% importation. 
substantial amount of water power so that all metallic alumi, 


has been smelted by the use of electricity generated from 
All of these factors combined to make German metallic aluminy. 


uneconomical, and hence it had no competitive value in the wo 
market. It has been estimated that Germany could haye 
ported aluminum for about half the cost of its domestic produc: 
The German aluminum smelting industry has been an aly 
negligible factor in providing employment. 
smelting operations in the United States it has been estima 
that in the German indugtry in 1932 (at which time it was, 
sumed that of the 47,178,000 Ib smelted about 40,000,000 rep, 


sented normal peacetime domestic consumption) about 400 perso, 


were required. 


It is readily apparent that on a peacetime basis the Germ 


aluminum production industry contributed little to the econo 
structure of the world, and could be eliminated with no ill oo 
quences. Furthermore, until the character of the German p 
is changed and their will to wage war is diminished, they may 
expected to attempt to evade regulatory measures; therefor. 
would be impractical to consider any limitation on the smelting 
aluminum ore other than complete prohibition. 

Specific recommendations as to the amount and type of aly 
num that Germany should be allowed to import for domestic 
time consumption, or as to the advisability of permitting Germs 


to export fabricated aluminum goods to improve its exchang 


position, are not within the scope of this report. However, 
other fundamental war potential factors under rigid United 
tions control, Germany may safely be allowed a light alum 
fabrication industry provided that suitable limitations are pla 
on the quantity of aluminum imported, on the size and type ol 
equipment used in fabrication, and on the scrap resulting fron 


fabrication. 


Therefore, it is recommended: 


That all alumina producing and smelting plants withi 
borders of postwar Germany be eliminated, either by d 
lition or removal in accordance with the recommendati 
the Reparations Commission. 

2) That importation of bauxite or any alumina ores, be » 

hibited, except for a limited amount to be used as such wit 


out smelting, as provided for hereinafter under import regula 


tions (Recommendation 8). 

3) That the production of petroleum coke and carbon paste 
prohibited. The electrical process for smelting aluminum: 
quires about .75 lb of carbon for electrodes per pound 
aluminum. 

4) That the control of energy be studied by competent eng 
neers to determine the practicability of exercising long-ter 
regulation by the rationing of coal to generate power, «! 
as steam or electricity, or exercising instantaneous regu 
tions by control of electricity at central distributing stat 
With the elimination of the smelting of bauxite this co 
would have its most direct application to the fabricat 
industry. 

(5) That the aluminum fabrication industry in postwai 
many be restricted to light industry, such as the mat 
ture of consumer goods. The control in this case maj 


equipment. 

(6) That a quota for the quantity of aluminum and alum 
scrap to be imported by Germany be determined by 
petent authorities. It is further recommended tha! 


Germany has 


Based on mode 


exercised by limitation of size and type of manufactur 
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quota be flexible and subject to periodic review and adjust- (4) That the re-equipment of the German steel industry be 
ment by the United Nations Control Council or some divi- studied by steel experts of the Control Council for the pur- 
sion thereof. pose of eliminating such equipment which, because of its 


aluminum and scrap now stocked in Germany be 
and distributed in accordance with the foregoing plans. 
rhat the quantity of alumina used as such and aluminum 
ompounds normally used in peacetime in such industries as 
she ceramic, manufacturing and chemical be determined and 
uota based thereon, and such items be admitted up to this 
yota without special import license. The total amount of 
aluminum used in this form is small, and without smelting 
facilities could not be converted into metallic aluminum. 


IRON AND STEEL 


on and steel industry was of basic importance in the pre- 


German economy and was surpassed only by the United 
tesin output. The industry was developed and expanded under 


te auspices by means of tariffs, cartels and subsidies, ostensibly 


economic progress but actually as an integral part of the crea- 


a war potential industry. Domestic prices of steel prod- 
- were 75-100°% above export prices except to manufacturers of 
is for export, who obtained rebates for the difference between 


port and domestic prices. 


Exportation of steel products had a quadruple function: 


to create a reserve capacity for production of steel—an 

integral part of the war potential program; 

to create a reserve of skilled metal workers; 

3) to provide for importation of goods, both for civilian con- 
sumption and war stock-piling; 

4) to subordinate other countries to its economy by means of 
dominating their trade. 


Germany’s principal advantage in the steel industry was pos- 


1 of the greatest supply of coal in Europe, including high- 


rade coking coal. The domestic iron ore is low grade and inade- 


ite for steel production. 80% of the ore consumed, based on 
tal content, and practically all of the alloying metals, were im- 


rted prior to the war. The net result was that the German steel 


istry competed in the world market only with the support of 
tels and subsidies. 


The number of workers directly engaged in the production of 


el, that is, in blast furnaces, steel smelting and rolling mills, 
lusive of coal, coke and other raw materials, probably did not 
ed 175,000 in 1937, or approximately '/, of 1% of the total 
ber of German workers. However, the consumption of steel 
Germany probably affected directly 7.5 million workers in the 


avy industries and, indirectly, all workers, because of the tools 


linstruments furnished other industries. 
[he production of steel, the use of alloys, and the manufacture 
goods by heavy industries are essential to common welfare 


that necessary for peacetime economy and utilized it for destruc- 
e purposes. Until the aggressive will of the German people has 
een eliminated it is essential that the steel industry, together with 
ther war potential industries within Germany, be restricted to a 
level that will not support aggression. 

Specific definition of this level for the steel industry is beyond the 
pe of this report, because of the interrelationship of numerous 


nomic factors. However, with rigid United Nations control to 


provide and enforce adequate restrictions, Germany may be per- 
mitted a limited steel industry. 


Therefore, it is recommended: 


That the productive iron and steel capacity of postwar 
Germany be reduced to a level sufficient only for domestic 
peacetime needs. Definition of this level should be the func- 
tion of the United Nations Control Council and it should be 
subject to periodic review by the Council, with such revision 
as is consistent with the standard of living within Germany. 

‘hat the importation of iron or iron ore, and alloys .or 
alloy ore be restricted in accordance with the foregoing quota. 

{hat the importation of raw materials pertaining to the iron 
and steel industry, the manufacture and distribution of the 
inished goods, be regulated by a ‘‘Controlled Materials Plan” 
such as recommended for the aluminum industry. 


aye No. II 


type or size, could be converted readily to the production of 
instruments of war. 

(5) That all duties, cartel arrangements and state subsidies for 
steel, or goods and services entering into its manufacture, be 
prohibited. 


REGULATION AND CONTROL OF FUTURE CONSTRUCTION 


Evasion of the regulations and controls herein recommended, 
intended for illegal production of war potential raw materials, 
would require large installations, as for example, facilities for the 
production of fixed nitrogen, synthetic oil, aluminum, steel and 
atomic energy. 

Energy controls might be effective for the regulation of estab- 
lished industry, but new plants will be built, and it is therefore 
necessary to assure that such plants may not be convertible into 
war plants. Therefore, the rigid control of all new construction 
should be maintained through the issuance of permits by a Board of 
Construction Control, composed of experts in all potentials of war 
production. 

It is recognized that the principles of atomic energy may be 
known to German scientists during the period of the contemplated 
tenure of these regulations, but it is believed that control of such 
development will be readily obtained through the rigid regulation 
of all construction and control of power requirements, to preclude 
the possibility of construction of plants for the development of such 
atomic energy. 


SUPPLEMENTAL CONTROLS WITH SIMPLIFIED IMPORT LICENSING 


To be completely effective, the control of raw materials critical 
to war potential industries must include an import licensing system 
to regulate the nitrogen imported as fertilizer, petroleum and liquid 
fuels, aluminum, steel, and any other materials which might con- 
tribute to war potential. This system should be operated on the 
basis of a ‘‘Controlled Materials Plan’’ requiring every individual, 
concern or manufacturer handling any of these items to state in 
complete detail the quantities and type of material required, the 
nature and disposition of the finished product, and the scrap re- 
sulting from fabricating operations. Any of the materials licensed 
by this system would be considered ‘‘in bond’’ and the possession 
of any such materials unauthorized by the proper documents would 
be illegal. Such a system is considered essential to eliminate at- 
tempts to stock-pile these materials, especially scrap, and to 
counteract the inevitable effort of, Germany to obtain participa- 
tion in, or control of, foreign plants for the purpose of shipping 
critical materials into Germany under the guise of German owner- 
ship. 


PROCESSING AND FABRICATING REGULATIONS 


Supplemental control of certain specific equipment and the 
scale of operation, within the restricted portion of war potential 
industries remaining in Germany, are necessary to eliminate from 
Germany some tools and machinery that could be readily converted 
to the production of war implements, or that could fabricate mate- 
rials of such shape or size that they could be readily converted to 
war implements. 

Such regulations apply to the tools and machinery of the alumi- 
num fabricating and steel industries or any other industries in 
which such steps are considered necessary. Specific details should 
be set up by experienced engineers of the Control Council with 
first-hand knowledge of the type of equipment in German plants 
and the extent to which the plants will be permitted to function. 


ScIENTIFIC RESEARCH 


Supervision of the Coordination or Integration of Component Research 
Programs 


All of the control measures thus far outlined have been directed 
toward the regulation of energy, existing materials, and equipment 
and processes as utilized in the European Theatre of World War II. 
Scientific research, however, has been fundamental to the develop- 
ment of all military weapons, and will likewise be the source of 
future weapons. No comprehensive regulations can be made to 
limit research, since it lies within the intangible fields of ideas. 
However, major scientific developments originating from secret 
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research may be made difficult or even impossible, by preventing CONCLUSION No" 
the coordination of research and development of facilities under a 
single German administrative control. All such activities should 
be reduced to as small units as can effectively perform the work 
assigned them, and confined, where practicable, to a single field. 
Che necessary coordination between the individual units should (1) Prohibit the synthetic fixation of nitrogen; 
be made only with United Nations supervision. 


If the Control Council in Germany will institute and majp, 7 
effective controls of power production and distribution and jp, the 
trial plant construction to 7 


(2) Prohibit the production of synthetic liquid fuels; 


4 
ECONOMIC SUBSIDIES (3) Prohibit the production of aluminum; 
Che initial success of the German war plans, considering the (4) Prohibit the use of atomic energy; 
relative deficiency of natural German resources, has been due in (5) Limit the capacities and production of steel and steel pro a? 
large part to the maintenance by subsidy of industries essential ucts plants, at 
to a rearmament program. In this category are the nitrogen, g inv 
the synthetic liquid fuel, the aluminum, and the steel industries, such procedures will establish a considerable measure of assuran “ 
all of vital importance to a modern war machine. They were sub- against the danger of German rearmament. f 
sidized to keep them under German control, not only for conver- Employment of the total German peacetime labor force wij ‘ 
sion to production of war implements, but so that in time of war reduced about five per cent by the prohibitions and con}, " 
Germany would be self-sufficient herein recommended. There should be no serious problem jy ; 
It is probable that had Germany been without these industries reemployment of such a small percentage of labor in German peg h 
the deficiency could have been met, in part at least, by substitutes, time agriculture and consumer goods industries, i! 
but not to the degree necessary for a world war. These recommended procedures are not intended as a substity penal 
lherefore, if postwar German industry is to be limited to eco- _ for the protection afforded by an adequate police force of the Uni: ut 
nomically efficient units, certain of the major war potential indus- Nations in Germany. Freedom from fear of rearmament wij ils 
tries will be either eliminated or reduced to a status ineffective for attained only so long as su¢h a police force remains in authority n 
war. To accomplish such control, provision should be made to For the guidance and direction of the policing forces, th. 
audit regularly all government receipts and expenditures to pre- should be established a group of technological specialists who y penerat 
vent diversion of funds for subversive purposes. keep informed as to German industrial and research activities pen 
191 00) 
ida 
Wa Iter EK : J essup to Rep resent the the survey, while the working committee was headed by Co-cha ae 
men Paul Weir and C. A. Smith—all members of the Sectio, 
Society in the W est Work to be undertaken includes commercial buildings, : oy 


ways, bridges, sewers, airports, college facilities, churches, scho 

and industrial plants. The complete list of projects has been k 

confidential at the request of certain private and public ag 

who have felt it a disadvantage to disclose all plans at this tim Jo 
In a report before the Georgia Section, Chairman Prather 

mated that both production and employment in the area 


At THe Board’s Chicago meeting it was reported that Lt. Col., 
Walter E. Jessup, following release from the Army, is returning to 
the Society staff. He will represent the Society in an office to be 
opened in Los Angeles, where he lived for a number of years. 
During the war Colonel Jessup was stationed first at Fort Belvoir, 


Va., as a training officer in the Engineer Replacement Training Saad , 
exceed by nearly 30° the volume reached in prewar years HTS 
Center. From this service he was transferred to the Office, Chief 
Sto gave convincing reasons for predicting a building boom exte 
of Engineers, and assigned to staff supervision over the prepara- : — 
ing beyond the five-year period studied. 
tion of all publications and visual aids used in the training of , 
troops in engineer tactics and techniques; and in the operation en a 
iaintenance, and repair of engineer mechanical equipment. J n 
maintenance, and repair of engineer mechanical equipmen Chinese Engineers Who Visited 
Because ot his familiarity with Society problems and procedures, ~ e ~ 
his services in his new position should be particularly valuable. Society H adq uarters 
He came to the Society first in 1930 as editor of Crvit ENGINEER- the al Chi 
. . . ‘IVE > SIX se ClVli engineers shown in 
on spent S: day and Sunday, October 6 and 
as a consulting engineer. In March 1935 he was transferred to the it 
New York inspecting water supply and hydraulic structures in rom th 
position of Field Secretary, in which position he traveled widely it t tw Head 
ric x > to  socie -aaquarters rad 
Assistant Commissioner of Reclamation Kenneth Markwell tional 
and advising with Local Sections and Student Chapters. 
Am. Soc. C.E., who, in the picture, is poimting out some t ferre 
Another period was spent as head of Society activities in Wash- f lel of 
, : alr . s of a model of one of Boulder Dam’s ce towers trom 
ington, D.C., prior to the establishment of a full-time Society ‘Chi of Chi 
, inese engineers are all graduates nese univer ric Com: 
office there. Still later Mr. Jessup returned to the New York ti ad h d ith 
and hold e ering degrees, w special emphasis on The Jc 
office as acting Assistant Secretary. It was from this position that 
949 draulics. They are in the age group of 28 to 33 and have had: ieties 
he went into the Army in July 1942. f about 6 shoal 
. rerage fears of practical experience e eering wa tional 
During his residence in California he served as president of the 
in China. All expressed keen interest in the American Se 
Los Angeles Section. He has maintained many of his contacts, in- 
of Civil Engineers and in the possibility of becoming members ethals 


cluding those which he developed in the course of his travels for 
the Society. After spending some time in familiarizing himself 
with current Society problems at Society Headquarters, he expects 
to take up his western duties in November. 


he 


Georgia Section Assists | Nev 


Survey of the Atlanta, Ga., metropolitan area has recently been 
made to determine probable construction volume in the five-year 
period ending in 1950. Projects totaling more than $310,000,000 
have been listed. The projects included in this list are those 
which are planned definitely, so that the report as released is char- 
acterized as ‘‘very conservative.” 

Sponsored by the Committee for Economic Development, the 
survey was carried out by a committee composed of members of 
the Georgia Section, Am. Soc. C.E., and Atlanta business executives. 
J. C. Prather, local construction chairman of the C.E.D., directed 
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ssaGE to the Senate on October 2, President Truman 
ied speedy approval of the agreement between the 

i} States and Canada for the development of the St. Lawrence 
~.way and Hydroelectric Project. Favoring enactment of 
pending, the President contended that ‘‘ Every engineer- 
; investigation during the past 50 years, every economic study in 
25 years, has found the project feasible and economically 


| steel pro 


of assuran The case has been proved; the plans are ready.”’ 

force wh I | controversy, which has in the past balked favorable 
a itt ieration of the project, still rages. New factors to be con- 
Dial “y however, are the facts that the President has given it his 


lechearted support, and that Governor Dewey of New York has 
wnded early action. Present discussions directly concern 
approval of an agreement made on March 19, 1941, be- 


rman pea 


< at 
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St. Lawrence Seaway Project Again Before 


Congress 


deepening in several sections, locks, and other navigation facilities 
in the reach from Montreal to Lake Ontario. 

Power development planned as a part of the project has been a 
stumbling block for proponents of the agreement. Control and 
marketing of the 2,200,000-hp planned has stirred up many bitter 
debates. In his message to the Senate, President Truman stated 
his position clearly: ‘It has always been understood by the re- 
sponsible proponents of this development that the water-power 
project should become the property of the State of New York, and 
that the electric power should be developed and handled by the 
State. That should continue to be the policy, and I recommend 
that it be so declared by the Congress.”’ 

This arrangement between the federal and New York State 
governments is expressed in an accord of 1933. One condition of 
this accord assigns the American portion of the developed power toa 
State Power Authority. In return, the Authority would reimburse 
the federal financing agency to the extent of $93,375,000, the cost 
of the power installation. This money would be raised by market- 
ing the power. 

Substantiating his position on the project, the President said, 
“The St. Lawrence Seaway will make it possible to utilize our war- 
expanded factories and shipping facilities in the development of 
international economic cooperation and enlarging world com- 
merce. New and increasing opportunities for production and em- 
ployment by private enterprise can be expected from this cheap 
water transportation.” 


oon n the United States and Canada providing for construction of 
ment will is. locks, and dams for the improvement of navigation through 
authority St. Lawrence valley from the Great Lakes to the Atlantic. 
mE HS ther phase of the agreement is the installation of power- 
ete = ee penerating equipment utilizing water power from the St. Lawrence. 
tivities Total cost of the project has been estimated to reach more than 
9) 000,000. Costs would be shared by the United States and 
('anada—about $277,000,000 and $144,000,000, respectively. The 
snadian share is considerably smaller because that government 
by \0-cha has already constructed a large part of the facilities needed, in- 
the Welland Ship Canal connecting Lakes Ontario and 
ee Erie. Still needed to complete the Seaway Project are channel 
as been k 
blie ¢ ge . 
chis tin John Fritz Medal Goes to Mining 
Prather Engineer 
area ¥ 
- years luis year’s recipient of the John Fritz Medal, sometimes called 
oom exter highest award of the engineering profession, goes to Dr. Zay 
s, member and former president of the American Institute 
Mining and Metallurgical Engineers. Dr. Jeffries, who is vice- 
. resident of the General Electric Company in charge of the chemical 
sited utment at Pittsfield, Mass., receives the award for ‘‘leader- 
in the solution of problems affecting the production, con- 
substitution, and scientific appraisal of metals and 
in vs 
6 and 7 rn in Willow Lake, S.Dak., in 1888, Dr. Jeffries graduated 
ctures int the University of South Dakota in 1910, and subsequently 
iquarters graduate work there and at Harvard. He enjoys an inter- 
[arkwell, } tional reputation as a metallurgist, particularly with regard to 
some of t ferrous metals, and as consultant in electrochemical and 
ers trometallurgical work. He has been with the General Elec- 
ese univer Company in various capacities since 1914. 
hasis on John Fritz Medal, established in 1902 by the Four Founder 
have had eties for notable scientific or industrial achievement, is inter- 
neering wor mal in scope, having been awarded to Lord Kelvin and Mar- 
ican So is well as to such Americans as Thomas A. Edison, George W. 
embers ethals, and Orville Wright. The Board of Award consists of 


ir past-presidents of each of the Four Founder Societies. Pres- 
— | tation of the medal will be made at a forthcoming meeting of 
e American Institute of Mining and Metallurgical Engineers. 


New American Standard Promises 
Progress and Economy in 
Building Field 


A FUNDAMENTAL development in building design and con- 
ruction has occurred with the recent issuance of a new American 
fandard, approved by the American Standards Association. Asa 
lt, building materials and equipment of coordinated sizes and 
mensions will be made available, and building plans and details 
in be correlated with these dimensions. This will open the way 
improved quality and reductions in cost, as it will eliminate 
heutting and fitting on the job, perceptibly reduce the number 


of sizes of building products to be manufactured and carried in in- 
ventory, and generally simplify the design and detailing of 
buildings. 

This new American Standard is A62.1-1945, ‘‘American Stand- 
ard Basis for the Coordination of Dimensions of Building Ma- 
terials and Equipment.’’ This is the basic standard. Supple- 
mentary to it is A62.2-1945, ‘‘American Standard Basis for the 
Coordination of Masonry.”’ 

Project A62 is a cooperative effort of the building industry, 
authorized to include: 

1. Development of a basis for the coordination of dimensions 
of building materials and equipment, and the correlation of build- 
ing plans and details with such dimensions. 

2. Recommendation of sizes and dimensions as standards suit- 
able for dimensional correlation. 

The A62 Committee appreciates the importance of furnishing 
designers and users with authentic information as to what particu 
lar sizes and dimensions meet all the requirements of dimensional 
coordination. The committee will do all it can to expedite the 
adoption and publication of supplementary American Standards 
embodying such sizes and dimensions. However, industrial 
organizations and manufacturers of the lines concerned will be the 
most widespread source of such information. Current sources of 
information, in addition to producers and their representatives, 
are the following: 

For brick and clay tile, the Structural Clay Products Institute, 
1756 K Street, N.W., Washington, D.C. 

For concrete masonry products, the National Concrete Masonry 
Association, 33 West Grand Avenue, Chicago 10, IIl. 

For metal windows, the Metal Window Institute, Cheltenham, 
Pa. 

For wood windows and sash, the National Door Manufacturers 
Association, 332 South Michigan Avenue, Chicago, III. 

Information for designers and users will be included in the A62 
Guide, preparation of which is being rushed. This will give the 
engineer, architect, and builder needed data on building layout 
and details. Pending completion of the Guide, the following ma- 
terial on dimensional coordination is available: 

ASA Project A62, published in August 1941, can still be secured 
from the American Institute of Architects, 1741 New York Avenue, 
Washington 6, D.C., or from the Modular Service Association, 110 
Arlington Street, Boston 16, Mass. This discussion of the de- 
velopment of dimensional coordination is instructive, but some of 
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the detailed drawings have been superseded by later developments. 

Vodular Coordination as Related to Building Design is the state- 
ment initially issued by the A62 Executive Committee in June 1944, 
under the title of ‘‘Modular Planning as Related to Building De- 
sign."’ It was published by the Producers’ Council, Inc., and 
distributed with Technical Bulletin No. 46. It is being revised to 
include the latest developments in steel and wood window co- 
ordination. Copies will be available from the Producers’ Council, 
Inc., 815—15th Street, N.W., Washington 5, D.C., or from the 
American Institute of Architects, 1741 New York Avenue, Wash- 
ington 6, D.C 

Dimensional Coordination, an article by M. W. Adams, and 
Prentice Bradley of the Modular Service Association, appeared in 
the Journal of the American Ceramic Society (Vol. 28, No. 8, 1945). 
Reprints are available from the Modular Service Association, 110 
Arlington Street, Boston 16, Mass. 

For further information, consult the Chairman of the Publicity 
Committee for Project A62, J. W. Follin, Assoc. M. Am. Soc. C.E., 
Managing Director, The Producers’ Council, Inc., 815— 15th 
Street, N.W., Washington 5, D.C. 


Gerard H. Matthes Honored by 
Mid-South Section 


A DINNER meeting of the Mid-South Section was held in Vicks- 
burg on October 4. This meeting, held jointly with a session of 
the Engineers’ Club of Vicksburg, was arranged for the express 
purpose of honoring Gerard H. Matthes, Hon. M. Am Soc. C.E. 
On October 1, Mr. Matthes retired from government service. 
After 50 years of varied engineering assignments which have 
brought him international recognition, he has availed himself of 
the opportunity to devote at least a portion of his time to the 
preparation of a treatise on river engineering, with which he is so 
familiar 

His many contributions to the science of hydraulic engineering 
and his patient and understanding interest in the problems of 
younger engineers were given much deserved recognition by Wil- 
lard J. Turnbull, M. Am. Soc. C.E., who has been a member of Mr. 
Matthes’ staff at the U.S. Waterways Experiment Station. For 
the main feature of the program, Mr. Matthes gave his lecture on 
the ‘Hydraulics of the Holland Dike System.’’ This lecture 
presented the problem which has confronted and is confronting 
Holland in protecting its lands both from the sea and from the 
flood waters of the Rhine, Meuse, Amstel, and Schelde rivers. 
Illustrating his remarks with slides, Mr. Matthes traced the evolu- 
tion of Holland from its earliest history, when it consisted prin- 
cipally of a chain of sea islands and swamps, to its present produc- 
tive area. The constant vigilance required to prevent the sea 
from once more invading the territory was stressed, and the meth- 
ods and features developed for the reclamation of the land were de- 
scribed in detail. The lecture as presented by Mr. Matthes was of 
exceptional interest and is viewed as an outstanding technical 
presentation 

Other honored guests were Mrs. Matthes; Gen. Max C. Tyler, 
M. Am. Soc. C.E., president of the Mississippi River Commission, 
who will soon retire from office; and Mrs. Tyler. Lt. Col. C. P. 
Lindner, president of the Mid-South Section, who succeeds Mr. 
Matthes as director of the U.S. Waterways Experiment Station, 
paid glowing tribute to General Tyler on behalf of the Section. A 
resounding ovation was given to both General Tyler and Mr. 
Matthes for the persistent support they have given to the Mid- 
South Section and the Engineers’ Club of Vicksburg during their 
many years in Vicksburg 


No Anonymous Letters 


RECENTLY the Editor received a letter from ‘“‘A Sailor, USNR 
formerly engineering designer.”” The writer of the letter stated 
that he is a Junior, Am. Soc. C.E. His letter was a well-phrased 
and heated “‘gripe’’ about the misplacing and mishandling of scien- 
tific personnel by the Navy. He wanted the letter published, but 
it could not be printed in Crvi. ENGINEERING because it was not 
signed 

It has been the long-established rule that anonymous letters 
from members or others will not be printed in these columns. Any 
person writing a letter which he wants published is required to 
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sign his name to it. If he desires his name withheld in + he prin: 
form, and so states, his request will be granted and his dens, 
will be held in strict confidence by the Editor. Anony: ' 
cannot be published under any circumstances. 


lettee 


Veterans’ Guide to Be Circulated 


IssuED by the Committee 9n Opportunities for Veterans jy , 
Construction Industry, a booklet is to be circulated among int 
ested veterans of the Armed Forces on their discharge. The , 
defines clearly the various occupations within the constryo: 
industry and gives advice as to the best ways of finding em, 
ment in such occupations. Although aimed directly to sery. , 
needs of prospective employees, a section has been set aside ;, 
form employers of the training which many veterans have | ™ 
while in service. 

Twenty-two organizations, including the American Socie; 
Civil Engineers, have oO in preparing the booklet A 
chairman of the committee is E. L. Chandler, Washington wane 
sentative of the Society. 


Navy Films Available 


Arrangements Made to Distribute Motion Picture Films to 
Local Sections and Student Chapters 


SPLENDID cooperation on the part of the Navy's Bureau of Ya; 
and Docks has made it possible to show movies prepared by : 
Bureau at meetings of the Society’s Local Sections and Stud 
Chapters. A wide variety of subjects of special interest to ciy 
engineering groups has been selected for such distribution 
cluded are documentary films of Seabee accomplishments, descr 
tive accounts of base construction, and such “‘how-to-do-it 
jects as the step-by-step construction of a pre-stressed coner 
tank. 

These films, all sound, some in color and some in black and whi 
were shot on the job (sometimes under combat conditions) by Nay 
photographers. Excellent film editing produced a series of 
planned, instructive as wellas impressive, movies. They hav 
used as training aids in the services and to some extent for purpo: 
of public relations. 

In arranging to show any of the films, local groups should corr 
spond directly with Society Headquarters at 33 W. 39th Stre 
New York 18, N.Y. The films, selected from the following | 
should be reserved well in advance of the scheduled date of showing 
All are 16-mm and can be shown only on a sound projector 

Film No. 5,000—Seabees, the Navy's Fighting Construction M 
the World Over. This film, running 47 minutes, is a documentar 
one showing the general accomplishments of the Navy's Constru 
tion Battalions. Each type of operation is covered in brief shot 

Film No. 5,001—Seabees in Normandy. The contribution of th 
Construction Battalions in landing on Normandy’s beaches 
shown by this film, running 24 minutes. 

Film No. 5,002—Seabee Report from the European Theater 
the 30 minutes this film runs, landing operations and base constru 
tion in Tunisia, Salerno, and Normandy are shown. Repair bas 
construction and use of pontoon causeways, are among th 
jects covered. 

Film No. 5,003—Earth Movers. Uses of all types of earth-moving 
equipment are shown in the 20-minute length of this film. Ma 
types of problems are encountered and helpful suggestions made / 
unusual uses of standard earth-moving equipment. 

Film No. 5,009—Construction of Pre-stressed Concrete lank 
This is a “how-to-do-it” film running 30 minutes. From the su 
veys locating a construction site to the final grading around & 
finished tank, this film completely covers each step in the constru 
tion of a pre-stressed reinforced-concrete storage tank. The pr 


cedure, not exclusively military, is highly instructive to civilia 
constructors. 

Film No. 5,010—Graving Drydock Construction 
Method. Step by step, for 30 minutes, the tremie concreting 0 


Various types of docks, soils, and ga! 


graving dock is portrayed. 


as well as pile driving and other related work, are cover’ 
Film Nos. 5,026, 5,026A—Floating Drydocks for Fleet Kepat' 
two reels, totaling 60 minutes of running time, the complet $s 
of construction and use of floating drydocks is told by sour 
All types and sizes of these docks are shown and explained 
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n the prin Fn 178—Lighter-Than-Air Hangar Construction. This Report of Tellers on Second Ballot for 
| his idents instructive film (lasting but 11 minutes) shows typical opera- 
y™OUS lette, i» the construction of a timber blimp hangar. Various erec- Official N omimnees 
; are compared, and detailed processes, such as prepara- C 
er joints, are explained. October 15, 1945 
17 3—Com struction of an Advanc e Ba se. From the land- To the Secretary of the 
] te +, the completion of elaborate repair establishments, this film 
American Society of Civil Engineers 
~inites outlines the different operations of the Construction on. : 
terans in | b salions in establishing an advance base The Tellers appointed to canvass the Second Ballot for Official 
among int x Nominees report as follows: 
lhe g 
Constrics For Vice-President, Zone I 
consty Illustrated Lectures Available for 
ng empl ~ Arthur W. Harrington . 658 
tO serve Student Chapters 623 
1s have hy e MANY years the Society has maintained at Headquarters a an 
, of illustrated lectures primarily for presentation before Total 1.307 
n Society Smdent Chapters. No expense whatever is incurred in borrowing 
oklet. Th hoce Jectures, as the Society pays the shipping charges both ways. For Vice-President, Zone IV 
gton Ren his year the list of illustrated lectures includes the following 28 MM 7s 
J. T. L. MeNew . 
DATE Date 
CTURES MADE LecTURES MaAbDE Total 1.283 
‘eral Photographic Mapping 1941 Holland Tunnel. . . 1930 
neville Dam 1939 Miami Flood Control . 1929 
‘lms to Dam « 1938 Mississippi River Flood Con For Director, District 1 
rquinez Strait Bridge 1930 trol ONS om. 1940 (Two to be elected) 
wcade Tunnel . . . 1929 Norris Dam 1939 
‘au of Yar skill Water Supply 1939 Power Dev elopment a at Niagara Shortridge Hardesty 662 
ared by elopment 1929 Queens Midtown Tunnel. . 1942 Irving V.A.Hule .. . . rr 
ind Stud nstruction of Chicago Sub- San Francisco Oakland Bay Void. ..... 
rest to ciy cay System*. . . 1042 Bridge... 1939 
ution. | ige Dam . . 1930 Tacoma Narrows Bridge ail- Total 
ats. d snopolis Bridge 1930s ure*. 1942 
S, Gescr . 7.7. 
ation Problems cf West Traffic Jam Abeadt . . (* Actual number of ballots received, 666) 
“GO-1t su le Elevated Highway Waterloo Bridge (prepared by 
ed concr York the Institution of Civil Engi- A 
Washington Bridge . . 1935 neers, London) : 1943 For Director, District 2 
tate Bridge . . . . 1938 Wedtchester County Park Sye- : aay 
cand whit 3940 tem 1935 Albert Haertlein . 337 
is) by Nay tch Hetchy Water Supply . 1929 Wheeler Dam 1939 A . . 1 
"es of Wilson Dam at Muscle Shoals 1929 
y have film t Record and film-—so lecture Total 338 
or purpos . 
ach of the lectures consists of a mimeographed talk keyed to For Director, District 6 ' 
1ould corr y or sixty slides except where otherwise noted). The simplest William R. Glidden 331 
9th Street thod of presentation is obviously to read the lecture while the Void. . 1 
lowing list ire being shown. However, it is suggested that, instead, . 
of showing lecturer study the material in advance so that he can use the Total / 4 332 
ctor ritten lecture merely as an outline for his talk, and be able to ' 
uction Me ver questions from the floor. Each lecture includes references For Director, District 10 
. . 
cumentar urticles in Society publications, which may be consulted for Wm. M. Piatt 932 
s Constru rther information on the project under discussion. Edwin Dey Renchord 120 
brief shot { request to Society Headquarters, reserving a particular lecture, Void , “O 
ition of th mld be sent well in advance of the date of presentation. Ex- pe SL , 
beaches perience has proved that those who wait to send in such a request Total 359 
the last minute are often unable to obtain the lecture desired. ae ' = 
heater. | For Director, District 13 
e constru 
epair bas [ppointments of Society Representatives F. W. Panhors 
g the su . 224 
J. ACKERMAN and A. W. K. Members Am. Soc. Void. ... 
rth-moving CE, have been appointed to represent the Society at the Second 
lm. Mat Brazilian Congress of Engineering and Industry, to be held in Total 496 ze 
is made f Rio de Janeiro, Brazil, November 15-24, 1945. Ballots canvassed . - + « 4,074 
B. Litty, M. Am. Soc. C.E., has been appointed to repre- 
‘ele Lame nt the Society on the Executive Committee of the Engineers’ ; | 
auienter Council for Professional Development. He replaces GEORGE From members in arrears of dues. 32 
around t \. Burpee, M. Am. Soc. C.E., who, after serving for two terms, W ithout signature . . . sos 15 
e constru ‘ ineligible for reappointment With illegible signature . , 0 
The pr - 
RiGGs, Past-President and Hon. M. Am. Soc. C.E., 
to civilla Total withheld. . 47 47 
hai nan; VAN BouGurton, and SypNEY WILMoT, Mem- 
ers Am. Soc. C.E., have been appointed a committee to prepare 
4 memoir of the late GporGce T. Skapury, Secretary Am. Soc. Total number of ballots received 4,821 
>. STEINBERG, M. Am. Soc. C.E., is representing the Society on a Davin G. BamLute, Jr., Chairman 
—s ‘our to visit the Engineering Societies of the American Republics 
plete stot W. TvuemMuer, Assoc. M. Am. Soc. C.E., has been appointed J. H. GRANBERY James D. PARSONS E. L. PAVLo 
ound filt ‘he Society's additional representative on the Joint Committee C. G. CLOUDMAN JosePH FARHI 


d m the National Capital. R. Epwarp Kunn J. MECHANIC Tellers 


is 
“4; 
7 
‘RE 
2 


$32 Civit ENGINEERING for November 1945 Vou. ts, No», 


Economic Development in making a survey of postwar Project 
proposed for industry, home construction, and Political -_ ee 


News of Local Sections divisions. — 


CINCINNATI SECTION hich CO 
Guest of honor and principal speaker at the first regular Meeting A” Win! 
| S th d | | M . % of the new season, held on October 2, was Sherwood 1 Reeder nit 
ocheauled i eetings Developing the subject, ‘““The Real Dope About Planning.” Me y and 
a ‘ Reeder outlined the many features that must be considered wh asidere 
‘ ARIZONA Section—Annual fall meeting at the Adams Hotel, planning for a metropolitan area. He is director of master pla: ea to ¢ 
Phoenix, on November 24, at 9:30 a.m ning for the local city planning commission. 
CLEVELAND SecTion—Dinner meeting at the Cleveland Engi- 
neering Societies Club on November 16, at 6:30 p.m. COLORADO SECTION Memb 
CINCINNATI SEcTION—Joint meeting with the A.S.M.E. in the Speakers from the US. Bureau of Reclamation Presented t Muitary 
Engineering Societies Building on November 6, at 8 p.m. technical —a- at the September 10 — of the Colorad . 
CoLorapo Section—Dinner meeting at the Oxford Hotel on section. J he first of these speakers was H. S. Meissner, V = = 
engineer in the Materials Laboratory, who described instay is was 
November 12, at 6:30 p.m. of the expansion of concrete, caused by reaction of the alkali S. Eng 
Connecticut Section—Dinner meeting at the Graduate Club, the cement with the silicon dioxide of the aggregate. par 
New Haven, on November 28, at 6:30 p.m consequent formation of cracks ail through the concrete and ¢ 
Dayton Section—Luncheon meeting at the Engineers’ Club on its surface. Dr. Richard C. Mielenz then discussed “Re, in Set 
on November 19, at 12:15 p.m tive Aggregates and Their Recognition,” showing how exper , dinner 
FLoripa Section—Dinner meeting at the Seminole Hotel ‘on ™ents with various reactive minerals reveal that the more comm ke br 
November 2, at 7 p.m ones have low reactivity. In conclusion, Dr. Duncan McCon» gnd anc 
Guonces sting At Ga Ten gave a more detailed report on the process of expansion, using mittee 0 
Room on November 2, at 12:30 p.m. slides to illustrate the appearance of the deteriorated concrete. rank B 
Section—Luncheon meeting at the Chicago Engineers’ CONNECTICUT SECTION Sor 
Club on November 15, at 12:15 p.m. On September 26 there was a dinner meeting of the Connect ected ai 
Iowa Sectron—Annual meeting at the Fort Des Moines Hotel cut Section in Hartford. On this occasion the guest of hono 
on November 12 and 16, at 3 p.m. and 6:30 p.m. and principal speaker was Norris W. Ford, executive vice-pres 
Kansas Crry Sect1on—Ladies dinner meeting at the Muehl- dent of the Manufacturers’ Association of Connecticut, who ou: Much 
bach Hotel on November 14, at 7 p.m. lined the postwar plans of Connecticut industry and discusse he | 
Los ANGELES Section—Dinner meeting at the University Club some of the problems and opportunities faced by management at g pro 
the present time. Mr. Ford’s outlook was decidedly optimist; tereste 


on November 14, at 6:45 p.m 


and gave the group confidence that the serious problems confront tilizatic 
MaryLanp Section—Dinner meeting at the _Engineers Club ing industry can be solved to the advantage of the entire state ie 
on November 15, at 6 p.m. Cocktails; dinner 7 p.m.; meeting mal 
8 p.m. DayTON SECTION 
) METROPOLITAN Section—Technical meeting in the Engineering The Dayton Section inaugurated its fall season with a meeting wae @ 
Societies Building on November 21, at 8 p.m. on September 17, at which J. B. Haverstick was the chief speaker 
New Mexico Secrion—Technical meeting in La Fonda Hotel Mr. Haverstick, who is vice-president of the National Associatic recasti 
on November 7, at 7:30 p.m of Home Builders, explained many of the new devices now being 
NORTHEASTERN SECTION—Dinner meeting at Northeastern developed that will add to the comfort of the home. The deman 
University on November 20, at 6 p.m for new houses, he pointed out, is greater now than at any other A dis 
NORTHWESTERN SecTiIon—Dinner meeting at the Minnesota period in our history. An enthusiastic discussion followed h é th d 
- Union on November 5, at 6:30 p.m talk. vse 
PHILADELPHIA SecTION—Technical meeting at the Engineers’ FLORIDA SECTION aoe 
t Club on November 13, at 7:30 p.m.; dinner at 6 p.m. A talk on the proposed Tampa Bay Bridge (from Maximo Point m Stat 
SACRAMENTO Section——Regular luncheon meetings at the near St. Petersburg, to Snead Island, near Bradenton) comprise m, fle 
Elks Club every Tuesday at 12 m. the technical program at the September meeting of the Florida water SU 
SAN FRANcisco Section—Dinner meeting of the Junior Forum Section. This was given by Freeman H. Horton, member of th 
at the Engineers’ Club on November 22, at 5:45 p.m. architectural engineering firm of Bail and Horton, in charge of t 
TENNESSEE VALLEY SecTIoN—Annual meeting at Oak Ridge on design of the project. The entire structure, including causeway Plans 
November 10. trestle and bridges, is over 12 miles long. The structure cross sented 4 
: Texas Section—Luncheon meeting of the Dallas Branch at the ‘8 the —— ship channel will be 12,176 ft in length, with a clear Bruen 
; Adolphus Hotel on December 3, at 12:15 p.m. span 600 ft wide by 135 ft high. talk , 
Tri-City Secrion—Annual meeting at the Blackhawk Hotel, ITHACA SECTION Enginee: 
: Davenport, Iowa, on November 7, at 6:30 p.m. The September dinner meeting of the Section was held in Ithaca Thi Pr 
West VIRGINIA SECTION—Meeting at the Fairmont Hotel on on the 20th. Following a business session, W. B. Wilkinson gave @ ment of 
November 9, at 3 p.m. and dinner with the West Virginia So- a1, on the technical aspects of ‘The Salt Industry in America 
ciety of Professional Engineers at 6:30 p.m. He is connected with the Cayuga Rock Salt Company. Ther 
edt. Los ANGELES SECTION ithe S 
Recent Activities The list of guests at the September meeting of the Section « 7 oy 
be : cluded A. M. Rawn, former Director of the Society, and Secre Bites 
CENTRAL OHIO SECTION tary William N. Carey. The latter discussed the activities o! th 2 ‘a . 
At the September 20 meeting of the Section there was consider- Society, emphasizing their relationship to the individual men ade a | 
able discussion of the State-Wide Coordinate Bill, sponsored by ber and to engineers in general. Following Colonel Carey’s talk b and 
the Section and recently passed by the state legislature. The the main speaker of the evening—R. W. F. Schmidt, director talk 
principal speaker was W. H. Rabe, chief design engineer for the airports for the Civil Aeronautics Administration at Santa M mica 
Bureau of Bridges, Ohio State Highway Department. Mr. Rabe’s  Calif.—was introduced. Mr. Schmidt spoke entertainingly 4! 
subject, ‘‘A New Pile Driving Formula,” elicited considerable dis- to the point on the subject of engineers in airport construct! 
cussion from the floor: During the evening it was announced that pointing out that often large sums of money are spent unu 
the Section’s Committee on Postwar Construction is cooperating sarily because of unwarranted precision in the design of the ™ Tl 


with the Columbus Chamber of Commerce and the Committee for appurtenances involved in such construction. imerics 
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». Junior Forum met on September 12 to hear Hugo H. Winter, 

i engineer for the City of Los Angeles, discuss the park- 

_ evster for the Los Angeles Metropolitan Area. In his talk, 

‘covered the history of parkway construction in Los Angeles, 

* Winter stressed the peculiarities of the Los Angeles transporta- 

 ewster, pointing out that because of the low population den- 

. and large area to be served rail transportation has not been 

»cidered suitable to the area. For this reason the tendency has 
to develop parkways and use bus transportation. 


LOUISIANA SECTION 


of the Louisiana post of the American Society of 
\siitary Engineers were guests of the Louisiana Section at a regu- 
—oeeting held on September 24. The feature of the occasion 
ilustrated lecture on military construction in Alaska. 


s all 
s was presented by Col. Fisher S. Blinn, district engineer for the 
s Engineer Office at New Orleans. 


MARYLAND SECTION 


in September 27 members of the Maryland Section gathered for 
‘inner meeting. During the business session President Digges 
ke briefly on the status of postwar construction work in Mary- 
and and of the Section’s cooperation with the Maryland Com- 

tee on Economic Development. The scheduled speaker was 
ank Beirne, one of the editors of the Baltimore Evening Sun, 
sho kept the group entertained by a lecture on Baltimore during 

» War of 1812. Slides were used to illustrate his talk, which re- 
fected an intensive study of the history of the city. 


New Mexico SECTION 


Much of the September meeting of the Section—held in Santa Fe 
\9th—-was given over to a discussion of a proposed map- 

¢ program for the state. The program is sponsored by many 
terested federal agencies, and has as one of its objectives the 
stilization of experienced personnel now being released by the 
Art Because of the small attendance it was decided that the 
Section should defer any commitments until a later session. The 
ting was then turned over to A. R. Long, meteorologist in 
urge of the Albuquerque office of the U.S. Weather Bureau, who 
{an interesting film on the significance of clouds in weather 


ecasting 
NORTHWESTERN SECTION 


A discussion of current plans for developing the water resources 

the Missouri Valley constituted the technical program at the 
tober 1 meeting of the Northwestern Section. The principal 
eaker appearing on the program was George E. Loughland, as- 
stant to the vice-president in charge of operations for the North- 
| State Power Company, of Minneapolis, who covered irriga- 

, flood control, power development, navigation, municipal 
water supply, recreation, and thé restoration of former lakes. 


OKLAHOMA SECTION 

Plans for establishing a George T. Seabury Memorial were pre- 
sented at the September meeting of the Oklahoma Section, held 
at Tulsa on the 8th. Details are given elsewhere in the ‘‘Society 
Affairs’ section of this issue. The technical program consisted of 
a talk by Col. Francis J. Wilson, district engineer for the U.S. 
Engineer Office at Tulsa. Colonel Wilson’s paper was entitled 
The Proposed Plan of the U.S. Corps of Engineers for Develop- 
t of the Arkansas River and Its Tributaries.” 


PANAMA SECTION 
There was a joint session of the Section and the Canal Zone post 
the Society of American Military Engineers on October 1. On 
xcasion Fred G. Whaler related some of his experiences in 
ig in Pacific waters. Mr. Whaler has lived on the Isthmus 
iny years, and his fishing trips have ranged from Peru to Cali- 
la and include twelve trips to the Galapagos Islands. He has 
ade a hobby of studying the various species of Pacific Ocean game 


ish and also the influence of ocean currents on fishing conditions. 


talk was considered very timely in view of the prospective re- 
f local fishing activities that were almost completely 
luring the war. 


PITTSBURGH SECTION 


The Pittsburgh Section joined with the local branch of the 
‘rican Institute of Electrical Engineers and the civil and elec- 
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trical sections of the Engineers’ Society of Western Pennsylvania 
for its October 9 meeting. The group heard C. N. Phillips, head 
of the research department for Ebasco Services, Inc., of New York 
City, speak on ‘“‘The Principles of Flood Control and Multi-Pur- 
pose Dams.”’ Reviewing the fundamentals of flood control, Mr 
Phillips stated that, in his opinion, multi-purpose projects are not 
the cure-all for floods they are popularly supposed to be and demon- 
strated that on such projects both purposes are usually impaired. 


SACRAMENTO SECTION 


At its September 4 meeting, the Sacramento Section heard one 
of its own members, O. J. Todd, give an account of his engineering 
experiences in China, together with an interpretation of present- 
day happenings in that country. Mr. Todd was for many years a 
resident of China. On September 18, V. B. Stanbery presented a 
talk on ‘‘Timing Public Works,” pointing out that they should be 
“timed” in order to get the maximum indirect benefits from their 
construction, particularly in the matter of helping to level out the 
business cycle and the employment curve. Mr. Stanbery is on the 
staff of the California Reconstruction and Reemployment Com- 
mission. High light of the program presented on September 25 
was a talk by Sgt. Dan Illerich, son of Section Member O. T. Iller- 
ich, who described his experiences being rescued by the natives of 
Borneo after being shot down on a bombing mission. 


TOLEDO SECTION 


A talk on collective bargaining comprised the technical program 
at the first fall meeting of the Section, which took place on Septem- 
ber 12. This was given by Society Director Frank C. Tolles, 
who gave a brief history of the various labor acts, with special 
emphasis on the Wagner Act. A few instances were cited of en- 
gineering employees being forced to join one of the labor unions, 
with no distinction between professionals and non-professionals. 

Tri-City SECTION 

On September 13 members of the Tri-City Section were enter- 
tained at a smoker at the Blackhawk Hotel in Davenport, Iowa 
A talk on the automatic bomber pilot, used on Army planes, was 
the feature of the occasion. This was presented by R. A. Baker, 
of the Minneapolis-Honeywell Regulator Company, who concluded 
the program by showing three technicolor sound films, made by the 
Disney Studios, that illustrated the principles of electronics as used 
in the automatic pilots. 


WeEsrT VIRGINIA SECTION 

The fall meeting of the West Virginia Section was held at Blue- 
field on September 8. Members of the Section and their guests 
met in the afternoon for an inspection trip at the Appalachian Elec - 
tric Power Company Building, where they were welcomed by L. W 
Bates, assistant district manager of the Bluefield Division. A. L 
Wellford, Jr., division engineer, then read an illustrated paper de- 
scribing the company’s plant at Glen Lyn, Va., to which the group 
was then taken on a conducted tour. Members of the Southeast 
Chapter of the West Virginia Society of Professional Engineers 
were guests of the Section on the trip and at the dinner that fol- 
lowed. The principal after-dinner speaker was William R. Glid- 
den, bridge engineer for the Virginia Department of Highways, 
whose subject was ‘Immediate Postwar Problems for Civil Engi- 
neers.”” O. G. Crow, president of the Southeast Chapter of the 
West Virginia Society of Professional Engineers, also spoke briefly, 
as did Lt. Comdr. G. T. Lowe, of the U.S. Naval Reserve, who has 
just returned after four years of active duty. During the evening 
it was announced that the new officers elected for 1946 are Ralph 
N. Shepard, for president, and John B. Hoke, for vice-president. 
J. N. Wallace continues as secretary-treasurer. 


WISCONSIN SECTION 


The annual Ladies’ Night was celebrated in Milwaukee on 
September 20. Following dinner and an exchange of greetings, 
the speaker of the evening—Hugh L. Riordan, professor of eco- 
nomics ¢t Marquette University—was introduced. Professor 
Riordan’s subject, ‘How Would You Run This World Show Until 
2007 ?,’’ was based on his three-year teaching experience in Japan 
and on subsequent trips around the world taken for pleasure and 
study. Outlining the background of our world political structure, 
Professor Riordan pointed out the position of England in world 
peace and recommended cooperation with that country as one of 
the best possible means of guaranteeing our own security 
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Student Chapter Annual Reports 


Abstracts of Reports as Provided by the Sociely's Committee on Student Chapters, Covering 
Roughly the Year 1944. Other Abstracts Will Appear in the December Issue | 


Editor's Note: Though many of the Student Chapters were able to ALABAMA POLYTECHNIC INSTITUTE 


continue their activities during the war, others were forced to curtail Due to the continuous turn-over of student p , 


drastically and some to assume an inactive status for the duration. : , 
ous J jent C ante 
Thus the Annual Reports have been slow in coming iu, end there ore Student Chapter actually had four different sets of officers during 


fewer than in pre-war years. magn One vor-epoue left for the service — just an hour's notice 

n spite of such confusing conditions, an active Chapter was main 
tained. There were 9 meetings held during the year—severaj gj 
UNIVERSITY oF SoutH CAROLINA them jointly with the local branch of the American Society of Me 
chanical Engineers. All the meetings were attended by the Pac 


Due to the fact that the majority of members were V-12 train- : 
ulty Adviser. 


ees, the activities of the Student Chapter were necessarily limited. 
Nevertheless, 24 meetings were held during 1944. Inspection 
trips were impossible because of Navy restrictions and transporta- 
tion difficulties. However, several representatives of the Chapter Due to the presence of a Navy V-12 unit, the Student Chapter 
attended the annual meeting of the South Carolina Section. had a banner year in 1944, with enrolment over that of a norma 
There was a banquet in honor of the departing seniors, at which year. This gain in membership made possible not only addition: 
time Junior membership dues were awarded by the Section to the to technical training but also several enjoyable social affair: 
senior voted by the Chapter ‘‘most likely to succeed in engineering.” The Georgia Section has been most cooperative, and studen: 
members have been guests at many of the functions of the Section 
UNIVERSITY OF SOUTHERN CALIFORNIA Funds for a departmental memorial library were donated to th, 
Chapter by the estate of the late W. A. Hansell, a distinguished 
alumnus of the school. 


GEORGIA SCHOOL OF TECHNOLOGY 


rhe Student Chapter at the University of Southern California 
has just completed a banner year. During the year it not only 
doubled its membership, thus becoming the fastest growing tech- 
nical society at the university, but also one of the largest. The OKLAHOMA AGRICULTURAL AND MECHANICAL CoLLece 
reason for this exceptional growth is the technical growth that the 
Society affords its members. The programs were informative and 
entertaining Through the Society we were privileged to receive 
lantern lecture slides on many varied engineering projects.” 

At other meetings there were outside speakers, including William 
F. Axtman, assistant district maintenance engineer, California 
Division of Highways; A. D. Griffin, assistant district engineer, 
State of California; Prof. George Bauwens, who is in charge of the 
surveying department at the university; and Prof. H. J. Miles, 
of the civil engineering department. Under the supervision of 
Professor Miles the group visited the above plant and also in- 


The Chapter was inactive until September 1944, when an in 
crease in enrolment and student interest made a revival of the 
Chapter possible. Between this date and the end of the year 
four well-attended meetings were held. One of these was give: 
over to a smoker, at which the advantages of Student Chapt 
membership were explained. At two other meetings, illustrat 
lecture material from the Society was used. It is believed that th 
Chapter is permanently back on its feet. 


UNIVERSITY OF LOUISVILLE 


spected the Covina (Calif.) Sewage Dispdsal Plant ; At the 14 meetings held during the year, student speakers pr 
_ As guests of the Los Angeles Section, we inspected the Coopera- sented the illustrated lectures made available by the Society 
tive Wind Tunnel in Pasadena. We had an average representative he high light of the year was a trip to Lexington, Ky., for the ai 


attendance of 20 students at the regular monthly meetings of the jy yal banquet given jointly by the Kentucky Section, the Univer 
Los Angeles Section. Thus we came in personal contact with the sity of Louisville, and the University of Kentucky. At this meet 
leaders of our chosen profession, and had an opportunity to hear ing, three students from each of the two schools contended for thr 
many outstanding speakers.”’ prizes awarded for preparation and delivery of student engineerin 
papers. There were, also, two interesting inspection trips—on 
to a cement plant and the other to inspect a sand and gravel pro 
ducer and ready-mixed concrete plant. 


VIRGINIA POLYTECHNIC INSTITUTE 


During the calendar year there were 22 meetings. As with 
many Student Chapters, there was a constant turn-over of men 
bers and officers due to the call of war. During the year freshmar 
civil engineering students were made eligible for Student Chapter 
membership. The Chapter was well represented at the Roanok 
meeting of the Virginda Section, and the Section sponsored a 
interesting trip through the plant of the Virginia Bridge Company 
at Roanoke. 


UNIVERSITY OF ARKANSAS 


Its engineering student personnel greatly reduced by the war 
this university has followed, since June 1944, the sound policy o 
joint meetings of the student chapters of the American Society 
Civil Engineers, the American Institute of Electrical Engineers 
and the American Society of Mechanical Engineers Thes 
meetings are organized by a committee composed of one member 
from each Student Chapter. Meetings are held as seminars, the 
SrupENT CHAPTER MEMBERS AT UNIVERSITY OF SOUTHERN CALI- program consisting of an engineering paper and a current even! 


FORNIA TESTING A REINFORCED CONCRETE BEAM or other planned topic of discussion. Meetings have been very 
Left to Right: Prof. D. M. Wilson, Don F. Warren, George successful, and other schools with reduced enrolment might w™ 
Thompson, and James Cannon consider this system. 


534 


MeMBI 
Tl 
rganizec 
status 
student, | 
thus abar 
gradi 
Durir 
¥ten ser 
me a t 


Professor 


practiciny 
Junior C 
wit of tor 
lave SOU; 
being off 
ance at n 
mile trip 


tendance. 


proud 


Since | 
assigned 
gram, the 
il spite ¢ 
and the | 


garciess 


ers of th 


Vol 
| 
| year r 
end ol 
f the y 
aculty a 
ishes 
President 
e termet 
The ( 
In spit 
Chapter 
44 
= >. 
At Sot 
pointed ; 
well-bala: 
pe aker 
ter hav 
particula: 
Chay ter 


inel, the 
rs during 
'S NOtice 
fas Main 
everal of 
of Me 
the Fac 


Chapter 
a norma 
idditions 
| affairs 
student 
Section 
d to the 
nguished 


GE 


Nn an in 
al of the 
he year 
as giver 
Chapt 
justrat 


that th 


cers pr 
Society 
r the ar 
Univer 
is meet 
for thre 
rineerin 
ips—on 
vel pro 


with s 
of mem 
reshma 
Chapter 
Roanok 
ored ar 
ympany 


he war 
olicy of 
ciety of 
igineers 

These 
member 
ars, the 
it event 
en very 


ght wes 


STANFORD UNIVERSITY 


The ident Chapter at Stanford enjoyed a very successful 
a te of the fact that the A.S.T.P. was abandoned at the 
f irch, resulting in the loss of some twenty members. 
ul iviser Prof. Leon B. Reynolds reports on the activities 
¥ the year as follows: 


MEMBERS OF THE STANFORD UNIVERSITY STUDENT CHAPTER 


[he Stanford Chapter is proud that it was the first one ever 
ganized and is determined to be the last one to go on inactive 
status. The Chapter therefore decided to admit any engineering 
tudent, including freshmen and sophomores, who desired to join, 
‘hus abandoning its former plan of admitting only juniors, seniors, 
graduate students. .. . 

During the college year members of the civil engineering faculty 
ften serve as hosts and provide the refreshments. It has be- 
me a tradition that the last meeting in June is a barbecue in 
Professor-Emeritus Moser’s yard, and that the Chapter invites the 
aculty and their wives and any wives of student members and 

rnishes and serves the supper. The speaker last June was Past- 
sident Frederick H. Fowler, which in newspaper parlance might 
termed a ‘scoop.’ 

The Chapter held social meetings monthly during the year; 
practicing engineers were the speakers. The Contact Member and 
ior Contact Member have always attended unless they were 
of town, and have been helpful and cooperative. The officers 
1ave sought my advice freely and I have tried to guide without 
being officious. Due to gasoline and tire rationing the attend- 
ance at meetings of the San Francisco Section has required a 30- 
mile trip by train, which has somewhat decreased student at- 


” 


tendance. 
UNIVERSITY OF ALABAMA 
In spite of a student turn-over every three months, an active 
Chapter was maintained at the University of Alabama through 
44. There was a total of twelve meetings, all of which were at- 
tended by the Faculty Adviser, while one meeting was attended 
y the Contact Member. This 100° attendance indicates that 
we have an active Faculty Adviser of whom any Chapter might be 
proud 
DuKE UNIVERSITY 
Since membership in the Chapter was drawn from students 
assigned by the Navy to engineering at Duke under the V-12 pro- 
gram, there was a constant turn-over of both officers and members. 
u spite of these difficulties, 13 meetings were held during the year, 
and the papers delivered covered a wide range of. subjects. Re- 
gardless of difficulties, an excellent spirit was shown by the mem- 
ers of the Chapter. 
SOUTHERN Metnopist UNIVERSITY 

At Southern Methodist University the Student Chapter ap- 
pointed a program committee for each term, which arranged a 
well-Dalanced program of student papers, moving pictures, visiting 


peakers, and special meetings. The senior members of the Chap- 
‘er have been attending the monthly meetings of the Dallas Sec- 


tion, which they have found most enjoyable. The Chapter is 
particularly grateful to the Section for furnishing speakers for 
Chapter meetings and for their invitation to attend the Section 
meeting During the past year the Student Chapter members 
made a number of interesting and educational field trips, to the 
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many large projects that are under construction in and near Dallas. 

In an effort to comply with the regulations of the Office of De- 
fense Transportation only one trip of any length was taken—to 
Denison Dam on the Red River, the world’s largest rolled fill earth 
dam. Several members of the Denison District of the U.S. Corps 
of Engineers took the party on an inspection trip over the project, 
explaining the details of construction. 


UNIVERSITY OF COLORADO 

The Student Chapter at the University of Colorado reports a 
year of full activity. The College of Engineering, operating 
under a V-12 program, had from 60 to 100 civil engineering stu- 
dents. Approximately 82% of those eligible were members of the 
Chapter and participated in its activities. There was a total of 18 
regular meetings during the year, with an average of 61 in attend- 
ance. A well-diversified program was presented, maintaining a 
good balance between technical speakers, sound color movies, and 
dinner meetings. Gasoline rationing forced the eliminating of 
inspection trips from the program. 

The Colorado Section of the Society, which meets in Denver 
every month, has always welcomed members of the Student Chapter 
and the May meeting each year is designated as Student Chapter 
Night. All of the seniors and many of the juniors attend this 
meeting. In addition, several of the seniors attend the Section’s 
monthly meetings. 

During the year 26 Student Chapter members applied for Junior 
membership in the Society. This number includes every gradu- 
ate from the civil engineering department, except one man who was 
too old to qualify. 


UNIVERSITY OF CALIFORNIA 

The University of California Chapter reports that the year 1943- 
1944 has been an important one in its history, showing that even 
under the pressure of an accelerated academic schedule and a 
decrease in enrolment the Chapter has been able to carry on ac- 
tively. 

‘‘A fundamental purpose of the Chapter is to aid the graduating 
student in obtaining a position in the field in which he wishes to 
work. To act as a connecting link between the Chapter and the 
civil engineering profession the Chapter elects as Contact Members 
two men who are active engineers and who show an interest in 
student affairs. 

“For any organization to function efficiently, its activities must 
be publicized. The Chapter has two channels of publicity. The 
first of these is Civil Cal, a monthly paper edited by some members 
of the Chapter. This paper reaches all the members of the Chapter 
and keeps them informed as to the’past and future activities of the 
Chapter. The second medium of publicity is the Cal Engineer, a 
magazine published monthly by the Associated Students of the 
University of California and distributed throughout the campus. 
A section of this magazine is reserved for news of the different engi- 
neering associations, and it is in this section that the activities of 
the Chapter are published.” 

Faculty Adviser Prof. Clement T. Wiskocil reports: ‘‘The parti- 
cipation of our members in general campus activities maintains the 
name of the civil engineer in a prominent and dignified position. 
For example, one of our senior Student Chapter members has just 
been elected student body president. This is quite remarkable, 
considering that our civil engineering enrolment has dropped to 
only 107 of the campus total of 7,000.” 
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Aboul Engineers and Engineering 


Russian GuLCH BRIDGE WitH ARCH CENTERING STILL IN PLACE 


Simplicity Marks 
Esthetic California 
Bridge 


By Henry E. Kupuar 


Associate Bripce ENGIneeR, CALIFORNIA 
Division or Hicuways 


CROSSING ONE of the many deep inden 
tations on the Coast of Mendocino County 
in Northern California, the Russian Gulch 
Bridge is directly adjacent to the ocean 
It is within the limits of a park, one of a 
number of places of natural beauty set 
aside by the State of California for recrea 
tional purposes The Park Commission 
requested the Bridge Department to build 
an artistic-looking bridge, one that would 
harmonize with the natural beauty of its 
surroundings. It was not to be ornate 
Simplicity was the keynote, for the less the 
eye is diverted from the harmony of the 
whole, the more pleasing the effect. 

As constructed, the bridge is a rather 
high-rise, open spandrel arch with a span 
of 240 ft, a rise of 85 ft, and approach spans 
of 122 and 164 ft. The rise ratio used pro- 
duces a rib with a graceful rainbow-like 
curve, ending in a thickening at the base of 
the rib, like a tree springing from the 
ground, rather than in massive abutments. 
It is without the conventional heavy end 
spandrel columns which, by dividing the 
arch span from the approaches, require the 
onlooker to view at least three distinct 
bridges rather than simply one. 

The deck was built as a series of con- 
tinuous slab spans, rather than the con- 
ventional slab-and-girder type. The thick- 
ness of the slabs was varied so that the 
main longitudinal reinforcing could be 
placed at the same spacing in all spans, 
with a minimum variation in bar sizes. 
Slab bars were lapped at points of maxi- 
mum stress, thus using the value of both 
bars and eliminating the usual splices. An 
edge beam with a constant depth of 18 in. 
was placed along slab edges for strength, 
as well as to prevent the unsightliness of 
unequal deck thicknesses 


noticeable when the bridge is y; wed as 


whole, as they merely tend to neutraj; 
the exaggerated effect produced |yy ¢h, 
treme differences in the heights of 
bents, one variation countera: ting 
other. 

The rib was laid out as one elliptical os 
ment, fitting the dead-load polygon, y ; 
a single curve rather than a multitug 
circular segments. A single smooth cur, 
always is more graceful, since the eye y; 
consciously feels the difference when 4) 
curve is built up of a series of circular ar 

This type of arch rib was originated | 
the writer and has been used by the Ca! 
fornia Bridge Department for about te 
year® A single curve with a parabolj 
type of thickness variation lends itself ; 


or CoMPLeETED RUSSIAN GULCH BRIDGE FROM THE OCEAN SIDE 


There is variation in the spacing of the 
spandrels as well as in the thickness of the 
columns. At the arch crown the spandrels 
are spaced on 16-ft centers; this distance 
gradually increases to 20 ft at the rib ends 
and again diminishes toward the ends of 
the approaches. The column thickness at 
the top varies correspondingly—from 1 ft 
6 in. to 2 ft, with a slight batter of 1 in 96 
on each side. These variations are not 


integration. Tables of ordinates and r 
dundants for producing influence lin: 
have been prepared, making the laying o 
of the rib and subsequent stress analysis 4 
rather simple matter. The cost per squar 
foot was less than that for any other ty; 
estimated, demonstrating the fact tha 
grace and beauty can be attained wit 
excessive cost, and a Structure produce 
that will evoke praise from all who see it 


An Index to Microfilms of 
Documentary Photographs 


For years the Library of Congress has 
had important collections of photographs 
in its custody, and steps are now being 
taken to make them better known and 
more easily and widely available with the 
issue of a subject index to one of its great 
collections. Included in the collection in- 
dexed is the photographic survey of the 
American people made between 1935 and 
1943 by a staff of famous photographers 
working under the direction of Roy E. 
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Stryker, first under the sponsorship of the 


Farm Security Administration and later 
under that of the Office of War Informa 
tion. 

The “Index of Microfilms, series A, Lot 
1-1737,” a mimeographed, double-colum: 
subject index of 26 pages serves as an a! 
to purchasing films, or to finding the lot 
desired for viewing. It may also be used 
even without the microfilms, to determi 
the general scope of the first part of the col 
lection to be organized. The Index 


available upon application to the Informa 
Library 


tion and Publications Office, The 
of Congress, Washington 25, D.C 
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A.IL.E.E. Report on Collective Bargaining 


Prepared by Committee of American Institute of Electrical Engineers and Reprinted from 


No. 
—— 

, ‘wo years the Society has been 
wed as i field of collective bargaining. 
neutral ering organizations have also 
y the matter and some have issued 
its of rts. One of the latter is that of 
cting in Institute of Electrical Engi- 
reproduced. It appeared origi- 
iptical see in the July 1945 issue of the Institute's 
FOR. ten nal, Electrical Engineering.’ A joint 
iItitude r »mittee of Engineers Joint Council has 
oth cur, perating since the summer of 1944. 


the present report for analytical 


when {1 dy and urges that comments be sub- 
cular ar wited to the Secretary of the Electrical 


neers’ Committee, E. P. Yerkes, The 


‘inated by 

the Cal Bal Telephone Company of Pennsylvania, 
about te: eo5 Arch Street, Philadelphia, Pa.; with 
paraboli Society Headquarters, 33 West 39th 
Is itself ¢ York 18, N.Y. 


Last 15 years have witnessed sub- 
tial changes in employee—-employer 
hips. Of the many forces that 
uunted for these changes, the most 


tant are 


great depression which developed a 
uve for security on the part of wage earn- 


sl legislation designed to bring about a 
listribution of national income and to pro- 
ereater security for workers through the 
shment of minimum labor standards, vari- 
pes of social insurances, as well as by the 
ement of labor organizations and collec- 


ab 
ourag 
urgaining 
The growth in the membership and power 
reanized labor especially in the mass-pro 
ndustries 
4 The split in the American labor movement 
The shortage of manpower occasioned by 
War II and the controls introduced by 
ms and the Federal Government affecting this 


Until very recent years the great major- 
v of employees have dealt as individuals 
their employers in establishing wages, 
ind conditions of employment. In 
of our most prosperous peace- 

years —the membership of organized 


and 

totaled approximately 3,500,000 
As the depression set in, union 

ying 

lial hip slowly but steadily declined 

3,000,000. In 1933 the labor 


surged forward aided by im- 


ier ty] 
4 business conditions but more espe- 


pen y the National Industrial Recovery 
caine tand later by the National Labor Rela- 
nga \ct and the policies carried out by 
ational Labor Relations Board and 
National War Labor Board. Today 
ip of th ganizations, according to various 


ites, have a membership of between 
and 13,000,000, and the wage 
negotiated by them probably 


nd later 


‘nforma 


A, Lot ply to an additional 3,000,000 or 
colur 

sana l iuracter of the American labor 
the lot t has undergone considerable 
be us . iring these years. This change 
term accentuated by the existence of 
the col mpeting national federations (the 
ndex \merican Federation of Labor and the 
nforma ng Industrial Organizations), the 


line Workers of America, and the 
ited Unions of America. The 


Library 


“Electrical Engineering” for July 1945 


last-mentioned organization is an associa- 
tion of independent unions. To retain or 
to win leadership in the field, each of 
these organizations has found it necessary 
to expand its jurisdiction and increase its 
membership. The movement, which had 
been largely one of production workers, 
rapidly spread .to clerical employees 
Later the drive was broadened to include 
professional employees. 

It was the pressure to bring engineers 
into heterogeneous unions comprising pro- 
fessional and non-professional employees 
which are affiliated with the A. F. of L. or 
the C.I.0. that led to the appointment of 
the American Institute of Electrical Engi- 
neers (A.I.E.E.) committee on collective 
bargaining and related matters. 


STATEMENT OF THE PROBLEM 


To clarify its own thinking, the commit- 
tee has defined the problem which the 
Institute has placed before it as follows: 

Should the American Institute of Elec- 
trical Engineers take any action with re- 
spect to the determined efforts of unions of 
professional and non-professional workers 
to organize and sometimes to compel pro- 
fessional employees, including electrical 
engineers, to join their associations for 
collective bargaining, mutual aid, and 
other purposes? If so, what action should 
be taken?” 

The National Labor Relations Act 
guarantees employees the right to organize 
and bargain collectively and forbids em- 
ployers to interfere with self-organization 
or to refuse to bargain with certified groups 
of employees. There always will be some 
employers who, unless restrained, will dis 
regard the rights and legitimate wants of 
their workers, and severe competition 
within industry may occasion reductions 
in labor standards which progressive and 
socially minded employers deplore. Also 


A report prepared by the A.1.E.E. committee on 
collective bargaining and related matters l 
Melville Stein, chairman; Verkes, secretary; 
O. W. Eshbach; W.R. Hough; A. C. Streamer 
and B. Van Ness, Jr. 

The A.L.E.E. committee on collective bargain 
ing and related matters was very fortunate in 
obtaining the consulting services of Waldo E 
Fisher, professor of industrial relations at the 
Wharton School, University of Pennsylvania. A 
student of industria! relations for over a quarter 
of a century and author of many books, reports 
and papers relating to that subject, Doctor Fisher 
has served government society, and industry in 
many important assignments of waich the follow 
ing few are representative consultant to Na 
tional War Labor Board, member of staff of Inter 
national Labor Office, past president Philadelphia 
Industrial Relations Association, 

On Doctor Fisher's recommendation and 
through his cooperation, the committee has con 
ferred with William M. Leiserson. In introducing 
a recent article by Doctor Leiserson in /he Ameri 

an Magasine, the editor made the following state 

ment Doctor Leiserson has perhaps the most 
impartial and comprehensive view of labor prob 
lems of any man in America. In the last 35 years 
he has served as a mediator and arbitrator of labor 
disputes in many industries. He has made studies 
of labor problems for cities, states, and the Na 
tional Government In addition to being chair 
man of the National Mediation Board, he has 
served as chairman of the National Petroleum 
Labor Policy Board, member of the National 
Labor celations Board, and chairman of the Na 
tional Railway Labor Panel. He is now visiting 
professor of economics at Johns Hopkins Univer 
sity.” 


drastic curtailments in business activity 
give rise to unemployment, loss of earnings 
and sometimes unfair terms and conditions 
of work. It is for these and other reasons 
that employees have been guaranteed pro- 
tection in the exercise of their rights to 
form unions and to negotiate wage con- 
tracts. The voluntary exercise of these 
rights cannot be denied in a free society 
However, the National Labor Relations 
Act does not compel anyone to join a union. 
On the other hand, the Act does not pre- 
vent employers and employees from enter- 
ing into closed-shop or tunion-shop agree- 
ments which, as a condition of employ- 
ment, require membership in a particular 
union 

Many engineers believe that the in 
clusion of professional employees in an 
organization of both professional and non- 
professional employees in which the non- 
professional workers constitute the ma 
jority would not give engineers adequate 
protection, inasmuch as their wages and 
conditions would be negotiated by leaders 
elected and maintained in power by non- 
professional workers whose interests would 
have to come first and whose demands 
might be satisfied at the expense of the 
professional employees. The interests of 
non-professional employees and of profes- 
sional employees in many respects are not 
similar. Because of their education and 
training, and their genuine concern with 
the effective utilization of labor, materials, 
machines, and natural forces, as well as 
their obligations under their codes of pro- 
fessional conduct, the engineers may pre- 
fer to unite to formulate their own objec 
tives, policies, and methods and to nego- 
tiate their wages and terms of employment 

Che committee is of the opinion that the 
Institute should make it a matter of record 
that it is not opposed to labor organiza 
tions or to collective bargaining, so long 
as the goals of labor organizations do not 
run contrary to the law or conflict with the 
best interests of the engineering profession 
It believes that the professional engineering 
societies should have but one concern with 
labor organizations or unions, namely, to 
see that professional employees are not 
compelled to join labor organizations, es- 
pecially when such organizations are domi- 
nated or controlled by non-professional 
employees, and are not forced into bar 
gaining units dominated or controlled by 
non-professional employees 

The law does not require anyone to join 
a labor organization. Direct compulsion 
may occur in only one way, namely, when 
a union-shop or closed-shop contract is put 
into effect. (For definition of various types 
of union-security arrangements see Ap 
pendix I The foregoing types of union 
employer relationships in the great ma 
jority of cases are established through col 
lective bargaining. In only one case has a 
federal agency been willing to urge th: 
closed or union shop on an employer, and 
that was in June 1941, when the National 
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Defense Mediation Board recommended, 
with but one dissenting that the 
Bethlehem Steel Corporation accept a 
master agreement providing for a closed 
shop which had submitted to the 
company by the union representatives of 
the shipbuilding employees on the Pacific 
Coast. Several months later, the 
Board refused to order the steel companies 
to grant the union shop to the United Mine 
Workers of America for its members em- 
ployed in coal mines operated by these 
companies. The latter decision brought 
about the Board’s demise 

The National Labor Relations Board 
has no authority under the National Labor 
Relations Act to order the mtroduction of 
a closed or union shop. The National War 
Labor Board, presumably in return for 
the no-strike pledge, has ordered mainte- 
of-nembership clauses to be em- 
in wage contracts and has ordered 
or union-shop 


vote, 


been 


same 


nance 
bodied 
the renewal of a closed 
clause during the negotiation of a new con 
tract It has not, however, ordered the 
adoption of either a closed or a union shop 
where these types were not in effect in the 
expiring contract 

Under closed-shop or union-shop con 
tracts covering all employees in the bar- 
gaining unit, professional employees with 
no supervisory responsibilities could be 


compelled to join a labor organization 
which might be dominated by non-profes- 
Such compulsion could 


of-member 


sional e1 iployees 
happen under maintenanc 
ship contracts, only if professional em- 
ployees were members of the labor organi 
zation and failed to exercise their option 
to resign during the 15-day period set aside 
for this purpose 

Indirect compulsion, however, may oc- 
cur in other ways. Professional employees 
forced into unions of non-profes 
workers by pressure applied by 
union members. Redress from physical 
force and threats does not fall within the 
jurisdiction of the National Labor Rela- 
tions Board but is a matter that must b« 
taken up with the courts. Also, indirect 
compulsion takes place when the National 
Labor Relations Board makes a decision 


which, because of the absence of a qualified 


may 


sional 


group of professional employees, brings 
professional employees into a bargaining 
composed primarily of non-profes 


In this case there ts 


unit 
sional employees 
direct compulsion with reference to placing 
professional employees in a bargaining unil 
composed primarily of non-professional em 
ployees, but there is no direct compulsion 
to join the organ 
employees which is recognized as the bar 
However, to avoid ill feel 


tion of non-professional 


igent 
ing between the professional employees 
and their bargaining agent and to take ad 
vantage of the only opportunity to be rep 
resented in the negotiations covering the 
terms of their employment, the professional 
employees might find it necessary to join 
the organization controlled by non-profes 
sional employees 
themselves 
compulsion, engineers 


To protect against either 
indirect 
that their best 
organization either of engineering em 
ployees, or of engineering and other pro 


fessional employees, associated with or in 


direct or 


may find defense is an 


dependent of a national federation of labor. 

It is the committee’s considered opinion 
that engineers, guided by their personal 
convictions and the circumstances in which 
they find themselves, should decide for 
themselves whether they wish: 


l To join a union associated with one of the 
national federations of labor which may be either 
a union of professional employees only or a union 
of both non-professional em- 
ployees 

2 fo join with other professional employees 
for the purpose of forming an independent organi- 
zation composed exclusively of engineers or of 
engineers and other professional employees. 

3. To refrain from joining any labor organiza- 
tion 


professional and 


Except in cases involving closed-shop or 
union-shop contracts, the engineer’s right 
to make his own choice is guaranteed by 
the National Labor Relations Act. 

The committee believes that electrical 
engineers should be fully informed as to 
their rights and opportunities under the 
National Labor Relations Act but that 
their choice of a bargaining agency should 
not be influenced by the Institute, beyond 
its indicating to them that, in the interest 
of their professional status, it would be un 
desirable for them to belong to, or to be 
represented by, a labor organization domi- 
nated or controlled by non-professional 
employees. 


PosstBLe Courses or ACTION TO BE 
TAKEN BY THE INSTITUTE 
Five courses of action suggest themselves 
to the committee. The Institute may: 


1 Do nothing 

2. Study the situation and prepare a manual 
for the individual members, setting forth what the 
Institute and similar organizations may and may 
not do and indicating clearly what courses of ac- 
tion are open to individuals or groups 

3. Set up machinery within the engineering 
societies which will enable them to intervene as a 
friend of the court for the purpose of assisting 
engineers engaged in engineering work of a pro 
fessional nature to remain outside of bargaining 
groups of non profession al men, or to exercise their 
right to bargain collectively through representa 
tives of their own choosing. 

' Attempt to set up professional organiza 
tions through the Institute or its Sections, as 
collective-bargaining agencies for professional 
men 

5 Attempt to secure a modification of the 
Wagner Act which would either 

a Exempt engineers from the provisions of 
the Act, or 

b) Put professional employees 
category under the Act 


im a separate 


lhe committee believes that the A.I.E.E 
would fall short of fulfilling its obligations 
to its members if it were to do nothing at 
all. While the Institute is interested pri- 
marily in increasing scientific and technical 
knowledge in the field of engineering, it 
cannot ignore the impact of political and 
social changes in our national economy 
upon the engineering profession. The re- 
cent developments in the field of industrial 
relations fall into this category 

rhe committee also believes that some 
action is necessary to ensure the mainte- 
nance of a high professional standing 
among engineers in conformance with the 
objectives stated in the A.I.E.E. constitu- 
tion: 


Its objects shall be the advancement of the 
theory and practice of electrical engineering and 
of the allied arts and sciences and the maintenance 
of a high professional standing among its mem- 
bers 


On the other hand, the course of a. 
listed as 5(a) has little to offer as a sol, 
of the problem facing enginec,s 
close to the situation in Wash 
that efforts to exempt enginee: from 
provisions of the National Labo; Relat 
Act have very little chance of sue 
The Act applies to all employees jn, ly 
doctors, lawyers, and other profecci, 
employees, working in establishmens. 
gaged in or affecting interstate ome 
It would be difficult to justify exem», 
for engineers as a group, especially ' 


h 


many engineers undoubtedly would ,, 


test such action. It also has been point 


out that, even if this objective coyjq 
achieved, the problem would still rem, 
Unions could and probably would « 
engineers as members and nothing in t 
National Labor Relations Act would , 
clude such action, even if engineers y 
excluded from the provisions of the 4 
Moreover, in those instances in which 
neess believe they need a labor organ 
tion to protect their interests and th; 
ployer refuses recognition, the bargai 
agency for the engineers would have ; 
sort to strikes to obtain a wage contra 
since the exclusion of engineers from 
National Labor Relations Act would 
permit certification by means of a 
tion under the supervision of the Nat 
Labor Relations Board. The engi 
would be in exactly the same posit 
which the foremen found themselves p; 
to a recent decision.* When the Nati 
Labor Relations Board held that it 
not establish a bargaining unit for for: 
and would not certify bargaining : 
sentatives for them, a wave of forer 
strikes spread throughout industry. A 
result foremen through their organizat 
the Foremen’s Association of Amer 
have secured recognition and union ag 
ment in certain establishments. Toclar 
the situation, the National Labor Relat 


Board found it necessary to hold a hea 


ing in Detroit in December 1944 for 
purpose of reconsidering its position o 
foremen question and of deciding w 
they were entitled to all the rights ' 
other employees enjoy under the Nat 
Labor Relations Act. Lastly, the fact t 
engineers now have the right to join w 
whenever such a course of action see 
sirable gives them, as individuals, a 
tential bargaining power with their 
ployers which many engineers would 
want to surrender. 

Through course 5(}), instead of attet 
ing to have engineers in professional 
excluded from the provisions of th 


tional Labor Relations Act, the atten 


might be made to modify the Act soa 


place professional employees, 


engineers, in a separate category under 


Act. Presumably, under such modi! 
tion professional employees would b« 

sidered ineligible for inclusion in barg 
ing units of non-professional employees 


*On March 26, 1945, im a case in 
Packard Motor Car Company and the 
Association of America, the Board revers* 


two to one vote its Maryland Drydock d 
whi 


Foret 


and granted organizations of foremen 
unaffiliated and independent of other 
right to petition the Board and, whet 
win an election, to be certified as the 
of supervisory employees in a specified 
unit 
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No 5, No. 
of act iave the right under the Act to 
a solut in bargaining units of profes- 
rs. Th al employees, if they so desired and to 
gton hold aa ted by representatives of their 
from »oosing. In principle, at least, such 
t Relat; arrangement would seem to be better 
f com .ny proposed to date with reference 
includ ification of the existing law affecting 
rofessi rive bargaining by professional em- 
hments en vees. It would avoid having profes- 
ommer . loyees represented by non-pro- 
exempt sonal employees or by representatives 
ially sj y a group in which non-profes- 
would f .| employees predominated, and yet it 
eN point ieny professional employees any 
€ could shts guaranteed to other types of em- 
till rema yet 
wld acces if requested to do so by a substantial 
ling in t jority of their professional employee 
would pr nbers, the engineering societies could 
neers +. properly advocate and work for 
Mf the A . modification of the National Labor 
Which eng it Act. In doing so they would 
r Organ following a course similar, in principle, 
nd th -hat sponsored by the American Federa- 
bargaining f Labor, which has advocated an 
have to; nt to the Act providing for craft 
ontra ire g units when requested by em- 
from vees in particular crafts. Naturally the 
would if such a procedure cannot be pre- 
of an ¢ but it seems unlikely that the neces- 
e Nat ry modification of the Act could be ac- 
engi hed at an early date, if at all. 
posit nwhile, professional employees would 
elves pr V issurance that they would not be 
Nati resented by representatives chosen by 
it it lominated or controlled hy non- 
or fore rofessional employees. In this connection 


ld be pointed out that, if profes- 
nployees, through the formation 


try. A r affiliation with, organizations of pro- 
yanizat al « mployees, were assigned by the 
Amer tional Labor Relations Board to bar- 
uON agr g units composed solely or predom- 
clar iuntly of professional employees, they 
r Relat e in a no less favorable position in 
id a hea vent that the above modification of 
+4 for itional Labor Relations Act were 
1100 plished later. 
ig whet \n arrangement similar to that indi- 
ights t ourse of action 5(5), but provid- 
Nat g for a separate order-in-council and 
e fact t ard, recently was advocated in Canada 
om u 1 substitute for the present Canadian 
set urtime Labour Relations Act (P.C. 1003) 
als, a far as that Act involves professional 
their vet rhe attempt was not success- 
would tdid result in a temporary modifica- 


the procedures under the Act which 
ntly would assure the right of pro- 
onal wot al employees to be included in bar- 
f the \ g units of professional employees, 
e atten though they had been included pre- 
heterogeneous bargaining units 
f non-professional employees. 
=" Course of action 4 would seem to be un- 
' rable for a number of reasons. The 
id De c ght to bargain collectively is not an ab- 
» barga ract nght but one to be exercised in terms 
bargaining units. To enjoy this 
eit employees must form or join organi- 
at vhich are free from employer 
mand control. Section 8 of the 
ich igner Act specifically states that it shall 
an unfair labor practice for an employer: 


argait I nterfere with, restrain, or coerce em- 
ee 1¢ exercise of the rights guaranteed in 


Section 7"’ which reads ‘‘employees shall have the 
right to self-organization, to form, join or assist 
labor organizations, to bargain collectively 
through representatives of their own choosing, 
and to engage in concerted activities, for the pur 
pose of collective bargaining or other mutual aid 
or protection.” 

2. “To dominate or interfere with the forma- 
tion or administration of any labor organization 
or contribute financial or other support to it “4 


The committee believes that any bar- 
gaining agency for engineers or professional 
employees set up by the American In- 
stitute of Electrical Engineers or its Sec- 
tions later might find itself handicapped at 
subsequent hearings before the National 
Labor Relations Board. Competing un- 
ions undoubtedly would challenge its 
status as a bona fide bargaining agency, 
inasmuch as it had come into existence 
with the help of an association whose mem- 
bership and more especially its officers and 
directors include employing engineers and 
management representatives. Profes- 
sional labor leaders undoubtedly would try 
to prove that these agencies were initiated, 
sponsored, assisted, and indirectly con- 
trolled by an association dominated by em- 
ployers and their representatives and 
would demand that they be disestablished. 
Thus these Institute-sponsored bargaining 
agencies always would be in the position of 
having to prove to the National Labor Re- 
lations Board that they were not employer 
dominated. 

The committee believes it would be a 
disservice to the individual members as 
well as the Institute to endorse a procedure 
which later might be declared to be in vio- 
lation of the National Labor Relations Act 
or would hamper engineers in subsequent 
efforts to exercise their rights under that 
Act. The committee would like to add 
that, just as it considers it unwise for non- 
professional workers to dominate a minor- 
ity of professional employees, so it believes 
it equally unwise for the Institute to take 
any action which might leave the impres- 
sion that its members who are employers 
or who occupy official positions with man- 
agement have any desire to impose their 
ideas as to organization or collective bar- 
gaining on those members of the Institute 
who happen to be employees. 

For this reason and because the com- 
mittee believes that the creation of labor 
organizations for collective bargaining is a 
function which falls outside the field of 
activity of the Institute, it concludes that 
the Institute itself or any of its Sections 
should refrain from sponsoring either 
directly or indirectly the formation of bar- 
gaining agencies for its employee members 
and from assisting in the formation of such 
organizations 

The committee believes that course of 
action 3 should not be followed except 
under unusual circumstances. It is true 
that professional organizations have inter- 
vened for their members as a friend of the 
court. It is quite possible that the Na- 
tional Labor Relations Board may con- 
tinue to listen to their contentions in spe- 
cific situations. The committee has been 
advised on good authority that interven- 
tion probably would not be granted to 
professional engineering societies, if the 
purpose were to help their members to 
keep out of a particular union or to tell the 
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Board how engineers should be organized. 
The Board takes the position that a group 
of employees may organize in any way it 
sees fit as long as it keeps free from em- 
ployer domination. It also maintains that 
elections are held not to determine whether 
employees want to stay out of a union but 
to ascertain the wishes of employees con 
cerning a union or several unions seeking 
certification. Intervention may be justi- 
fied in certain instances especially where 
the engineering members of a bona fide 
organization of professional employees re- 
quest the Institute to intervene in their 
behalf. Under such circumstances the 
Institute would have an interest in the 
case, because it would be assisting certain 
employees involved in the case to obtain 
what to them is a satisfactory bargaining 
unit. It then could take the position that 
engineers or professional employees, be- 
cause of their training, responsibility, na- 
ture of work, and so forth, are a homo- 
geneous group for purposes of collective 
bargaining. 

The committee has been informed that 
engineering associations, unless they can 
establish an interest in the case, probably 
would be allowed to intervene as a friend 
of the court only in very rare instances, 
such as an occasion when the Board is 
hearing oral arguments in Washington on 
the record of a particular case, previously 
heard in the field by a trial examiner, in 
which the question before the Board is a 
difficult one involving considerations of 
wide public interest. A case in point was 
the hearing for the purpose of oral argu- 
ment held in connection with foremen’s 
unions, at which a number of outside or- 
ganizations were permitted to intervene 
and file briefs. Thereafter, the foremen’s 
cases were handled like the ordinary run 
of representation cases. 

It should be pointed out that interven- 
tion will have little value unless it is under- 
taken early in the process—certainly be 
fore the situation becomes crystallized 

In order to eliminate duplication of ef- 
fort and conflicting testimony, it may be 
advisable for the various engineering as- 
sociations to establish a joint committee 
which would serve as a clearing house for 
these associations and to arrange for a 
common counsel for participating associa- 
tions in those cases in which intervention is 
sought. Under such an arrangement each 
engineering association could elect to inter 
vene in any particular case with the mini 
mum of expense and wasted effort. It 
would have the additional advantage of 
reducing to a minimum the confusion and 
irritation, as far as the National Labor 
Relations Board is concerned, that un- 
doubtedly would result from independent 
action on the part of each association 
This procedure would enable the Institute: 
(a) to join with other engineering associa 
tions, (6) to act alone, or (c) to refrain 
from any action, depending upon the issues 
and circumstances in a given case. 

With reference to course of action 2, the 
committee believes that the preparation of 
a monograph entitled ‘Collective Bar- 
gaining and the Professional Employee” 
should be prepared for the information and 
guidance of members of the A.I.E.E. The 
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exact nature and specific content of this 
monograph should be given careful study 
and be prepared under the direction of a 
committee of the Institute. It might well 
include 


l Statement of the problem facing the profes- 
sional employee. 
rhe American labor movement. 


Why it came into being 
5) Its aims and goals 
Its structure: various types of local and 
national unions; the A. F. of L.; the 
C.L.O.; other important national organi- 
zation 
Its functions, policies, and tactics 
The extent of organization 
3 The National Labor Relations Act (Wagner 
Act 
The rights and responsibilities of profes 
sional employees under the Act 
Collective bargaining 
Function 
Subject matter 
Pechaiques 
“¢ ourses of action open to engineers and other 
professional employees to protect their own 
interests 


DETERMINING THE BARGAINING UNTI 


[he National Labor Relations Act 
guarantees employees the right to self- 
organization, that is, to form or join organi- 
zations and to bargain collectively through 
representatives of their own choosing 
The Board has taken the position that any 
employee organization has complete free 
dom to define its membership qualifica- 
tions as it sees fit, as long as it keeps free 
of employer domination. In other words 
the composition of a labor organization, 
even though it includes professional work- 
ers, foremen, and employers in its member- 
ship, is of no concern to the Board, unless 
the organization is employer minded or 
employer dominated. Employer-initiated 
and employer-dominated unions are illegal 
under the Act and, therefore, have no 
standing before the Board 

The Board's primary concern in repre- 
sentation disputes is with the character of 
gaining unit It is important to 
note that the bargaining unit and the 
membership of a union need not be co- 
extensive and frequently are not. An em 
ployee organization need not bargain for 
its entire membership or even for any of its 
members. It may bargain for employees 
entirely outside of its membership. As a 
matter of fact, collective bargaining for a 
particular group of employees may be done 
by an outside individual, a small commit- 
tee, a union, or some other association. 
All that the Act requires is that the repre- 
sentative or representatives be of the em- 


the 


ployees’ own choosing and be free of em- 
ployer domination. 

Many of the disputes before the Board 
arise over the bargaining unit claimed by 
the representatives of the union seeking 
recognition.* In all representation cases 
the Board is required by law to decide 
specifically the question as to what bar- 
gaining unit is appropriate.t 

Where there is only one organization in- 
volved and the organization has been desig- 

* The Board also handles complaint cases in 
volving charges of employer violation of the pro- 
visions of the Act relating to unfair labor practices. 


These disputes, however, have no bearing on the 


issues under discussion 
+See Apendix I for distinction between 


“bervaining unit" and “bargaining agent.” 


policy: 


organization for engineers. 


Recommendations 


i} 

| 

| The committee on collective bargaining and related matters recommend that 
_ the American Institute of Electrical Engineers adopt the following tentatiy. 


1. Prepare a manual for members presenting the essential facts about ¢) 
American Labor movement and the National Labor Relations Act (¥V im 
Act) and setting forth (1) what the Institute may and may not do and 
courses of action that are open to its members 

2. Seek the establishment of a joint committee composed of representatiy, 
of the various engineering societies which would serve as a clearing center fo, 
these associations and, in those cases in which two or more societies desire a) 
have the right to intervene as a friend of the court on behalf of their membe, 
make arrangements for a common counsel. 

Note. The committee has been informed that the Institute generally wil! ha, 
little opportunity to intervene as a friend of the court in labor cases involyi 
engineers. It believes, however, that such action may be both possible and ¢, 
sirable in certain circumstances. A joint committee would enable each societ: 
to join with other engineering societies, to act alone, or to refrain from any actin; 
depending upon the issues and circumstances in a given case. 

3. Establish a continuing committee on @ollective bargaining and related 
matters in order that the Institute may be kept informed about new develo, 
ments concerning unionization and collective bargaining. 

4. Refrain from establishing collective-bargaining agencies for engineer 
which are directly or indirectly associated with the Institute or its Sections. ay 
from assisting in any way in the actual formation or administration of a labor 


nated by approximately 30% of the em- 
ployees in the bargaining unit, the Board 
will hold an election and, unless the em- 
ploying company presents valid objections, 
certify the organization, should it win the 
support of the majority of the qualified 
employees voting. It is where two com- 
peting labor organizations claim identical 
or overlapping jurisdiction that the Board 
must decide which one shall be the bar- 
gaining agent. In doing so the Board’s 
chief aim is to bring together in a single 
unit those employees who have a commu- 
nity of interest which is likely to further 
harmonious organization and facilitate the 
aims of collective bargaining. Conflicting 
claims, as well as justifications which go 
back over a period of years, sometimes 
make the determination of a bargaining 
unit a difficult task. The Board has found 
it necessary, therefore, to set up a number 
of criteria to be used as a guide in the mak- 
ing of a decision. These criteria may be 


summarized as follows:' 


1. The history, extent, and type of organiza- 
tion of employees 

2. The history of collective bargaining 

3. The history, extent, and type of organiza- 
tion of employees in other plants of the same em- 
ployer, or other employers in the same industry 

4. The skill, wages, work, and working condi- 
tions of the employees 

5. The desires of the employees 

6. The eligibility of the employees for mem- 
bership in the union or unions involved 

7. The relationship between the unit or units 
proposed and the employer’s organization, man- 
agement, and operation 

8. Whether an association of separate em- 
ployers is in existence exercising employer func- 
tions, and having a history of collective bargain- 
ing on a multiple-employer basis 


No precise weight is given to any of the 
above criteria. Generally several con- 
siderations are involved in each case. The 
Board holds that the complexity of the 


problem precludes the use of rigid 
in the determination of the unit a; 
priate for the purposes of collective 
gaining. 


Considerable weight, however, is giy 


to the desires of employees in repres 
tion cases in which rival organizatio 
advanced conflicting jurisdictional 
In such situations the Board app! 
Globe doctrine—so named becau 
principle was first enunciated in th 
of the Globe Machine and Stamping ( 
pany and the Metal Polishers Unior 
Number 3, and others. Under thi 
trine the employees are permitted t 
by vote whether they want a separat 
union or desire to be included with 
employees in a larger bargaining w 
the majority of a given craft or 
crafts vote for a craft union, th 
rules that the craft shall be the bargai 


unit. If the majority vote for the larg 


bargaining unit, the Board denies separ 
craft representation. Incidentally, 
American Federation of Labor now | 
vocating an amendment to the Wag! 
which would make this procedure a 
the Act. 


DEFINITION OF PROFESSIONAL EMP! 


Because organizations of professiona 


employees seeking certification may 
themselves facing competing unions 
claiming jurisdiction of salaried emp! 
a definition of “professional en 
is necessary.* The distinctior 

‘professional status”’ and “‘non-pr' 

work” was a subject of controversy " 
matter of Shell Development Compe 


* A definition of a professional employee © 
to define the jurisdiction of a professiona!-e% 

ees’ organization and should be an '™ 


guide to the N.L.R.B. in determining a0 4?P" 


priate bargaining unit. 
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the International Federation of 
_ Engineers, Chemists, and Tech- 


MX-R-552. It well may be 
issue future cases before the Board. 


The committee suggests the following 
Jefiniti A person employed in a bona 
éde proicssional capacity is any employee 
engaged in: 


Work predominantly intellectual and varied 
r, as opposed to routine mental, me- 
|, or physical work 
Work requiring the consistent exercise of 
n and judgment in its performance 
“9 Work of such a character that the output 
v the result accomplished cannot be 
-andardized in relation to a given period of time 
s Work requiring knowledge of an advanced 
vepe in a Geld of science or learning customarily 
quired by a prolonged course of specialized in- 
wjiectual instruction and study, as distinguished 
nom a genera! academic education and from an 
apprenticeship, and from training in the perform- 
ll of routine mental, manual, or physical proc- 


roduced 


esses 


5. Work predominantly original and creative 
> character in a recognized field of technological 
odeavor involving invention, imagination, or 
alent 
" Work of a non-professional character when 
scheduled for students or graduates of accredited 
Jieges or universities as a part of their training 


nd education to acquire a professional! status as 
efined herein 

7. Work of a non-professional character per- 
med temporarily as a part of a professional in- 
estigation 


It should be stated that criteria 1, 2, 3, 
ind 4 have been taken without change 
from the definition of professionalemployee 
as defined by the Wage and Hour Division.* 
Criterion 5 also is taken from this report 
but in a slightly modified and abbreviated 
form, while 6 and 7 have been added to 
meet the requirements of junior engineers 
rho are in the process of attaining a pro- 
fessional status, or engineers who have been 
assigned temporarily to non-professional 
work in order to further their research or 
investigation. 


Stratus OF YOUNG ENGINEERS DOING 
NoN-PROFESSIONAL WORK 


The Committee has given serious con- 
sideration to the status under the National 
labor Relations Act of young engineers 
who may be attending or who have gradu- 
ated from an accredited engineering school 

it who, as a part of their training, are 
working on non-professional jobs. The 
juestion is frequently asked—W ould young 
engineers on non-professional jobs be com- 
pelled to join organizations of non-profes- 
sional employees while performing such 
work, or would they be permitted to join 
an organization of professional employees 
if they desired to do so? 

In answering this question it should be 
pointed out that engineers could be com- 
pelled to join a labor organization only if 
a closed or union shop prevails in the bar- 
gaining unit in which the engineers are 
performing non-professional work. The 
Soard does not order employees to become 
members of labor organizations. Its task 
s to decide what the bargaining unit shall 
In specific situations which are brought 
before it. In determining the bargaining 
init, the Board must decide whether engi- 
neers shall or shall not be included. 

The action to be taken by the Board 
Probably would vary with the circum- 
stances in each case. If a union and an 
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employer both agreed that young engi- 
neers on non-professional work should be 
included in a particular bargaining unit 
then the Board as a rule would accept the 
arrangement. Again, if a union at the re- 
quest of the employer agreed to exclude 
such employees, the Board in the absence 
of any protests probably would accept this 
disposition of the matter. If a union in- 
sisted upon the inclusion of such engineers 
in a bargaining unit, the Board presumably 
would apply the criteria listed above and 
make a decision on the basis of the factors 
prevailing in a given situation. If young 
engineers in this category had been mem- 
bers of a bona fide union in the plant or 
industry for a period of years, the Board 
undoubtedly would be reluctant to disturb 
the prevailing arrangement. Where no 
precedent had been established and a ma- 
jority of the engineers had refused to sign 
membership cards but instead insisted 
upon membership in an association of pro- 
fessional employees, the Board in all like- 
lihood would give careful consideration to 
their request. In such a situation resort to 
the Globe doctrine would seem to be the 
logical course of action. 

We may conclude, then, that engineers 
can be compelled to join a labor organiza- 
tion only where they have been assigned to 
a particular bargaining unit and a closed 
or union shop has been established for that 
unit by voluntary agreement between the 
union and the employer. 


TYPES OF LABOR ORGANIZATIONS OPEN TO 
ENGINEERS 


One of the problems which would have 
to be faced by engineers is the selection of 
the type of labor organization which they 
would wish to represent them when some 
form of organized representation becomes 
desirable. A number of possibilities pre- 
sent themselves. Each of the types of or- 
ganizations listed below may or may not be 
associated with a national labor organiza- 
tion or a national federation of labor un- 
ions. The various possibilities are: 


1. An organization of production workers 

2. A heterogeneous organization of profes- 
sional and non-professional employees 

3. An organization of engineers 

4. An association of engineers and employees 
in closely related professions such as chemists, 
physicists, and so forth 

5. Am organization of all professional em- 
ployees 


In the opinion of the Committee, the 
first of these possibilities is definitely un- 
suited to the needs of the engineers. Ac- 
ceptance of the second would depend upon 
the history and status of industrial rela- 
tions in the company, the wishes of the 
employees, the attitude and integrity of 
management, and the economic position 
of the compaity in the industry. The re- 
maining three possibilities are all suitable 
forms of labor organizations for engineers. 
The inclusion of all employees engaged in 
professional work in a single bargaining 
agency would make for a larger member- 
ship, which in turn would give the agency 
more prestige whether it becomes associ- 
ated with one of the national federations 
of labor organizations or, operates as an in- 
dependent organization. Such an associa- 
tion, when organized on a national basis, 


would have a substantial treasury which 
would enable it to engage organizers, re- 
tain a research staff, and maintain com- 
petent officers and counsel. On the other 
hand, the more restricted the bargaining 
agency the greater the community of inter- 
est among the members and the easier the 
task of administration. Internal conflicts 
of interest would be less likely to arise and 
objectives and programs could be de- 
veloped more easily, but external conflicts, 
such as jurisdictional disputes, would be 
more likely to occur. Moreover, restricted 
organizations add to the difficulties of 
maintaining mutually satisfactory indus- 
trial relations, and many separate bargain- 
ing agencies not only are time consuming 
but also complicate the collective-bargain- 
ing process. 

The committee believes that the choice 
of the form of organization should be left 
to the engineers and their associates en- 
gaged in professional work. It recognizes 
that the appropriate bargaining agency 
may well differ from establishment to es- 
tablishment. It wishes to point out, how- 
ever, that the Institute may quite properly 
advocate and urge on its employee mem- 
bers that in all cases before the National 
Labor Relations Board they ask for any 
one of the last three forms of organizations, 
namely, an association for engineers alone, 
an association for engineers and their as- 
sociates in closely related professions, or an 
association of all employees engaged in 
professional work. A statement addressed 
to its members pointing out the form of 
organization which it believes to be in the 
best interests of the engineer is quite in 
order and would not be detrimental to the 
Institute or its members. The foregoing, 
however, would not be a proper argument 
for the Institute to make directly to the 
National Labor Relations Board in an in- 
dividual dispute case, because in such cases 
the Board is concerned only withthe wishes 
of the employees and the enforcement of 
the Act. 

Where a bargaining agency for profes- 
sional employees exists or is being formed, 
the committee believes that every effort 
should be made to include junior engineers. 
If young engineers are left out of the pro- 
fessional unit and included in a non-pro- 
fessional unit in which they happen to be 
working temporarily, their interests will 
not be fully protected. It should be noted 
that this arrangement has precedent. For 
example, a pattern maker who is tempo- 
rarily assigned to work with production 
employees usually is excluded from the 
bargaining unit of production workers and 
retained in the unit of the pattern workers, 
most of whom ordinarily work in a separate 
pattern shop. 

If young engineers are included in a 
bargaining unit of production workers in 
which they happen to be working tem- 
porarily, they may be brought under a 
closed-shop or a union-shop arrangement 
which might give rise to misunderstandings 
and irritation when they desired to move 
up to their regular professional positions. 
Moreover, they may want to belong to a 
professional organization during the time 
they are temporarily assigned to non-pro- 
fessional work, and, if covered by a closed- 
shop agreement, they would have to pay 
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dues in two labor organizations. To avoid 
such complications it would seem advis- 
able to recommend to these young engi- 
neers that, whenever they deem it advis- 
able to choose a collective-bargaining rep- 
resentative, they seek admission to a group 
representing professional employees. 


Appendix I. Glossary 

Employer as defined in the National La- 
bor Relations Act “includes any person 
acting in the interest of an employer, 
directly or indirectly, but shall not include 
the United States, or any state or political 
subdivision thereof, or any person sub- 
ject to the Railway Labor Act, as amended 
from time to time, or any labor organiza- 
tion (other than when acting as an em- 
ployer), or anyone acting in the capacity 
of officer or agent of such labor organiza- 
tion.”” (Section 2(2).) 

Employee as defined in the Act includes 
“any employee, and shall not be limited to 
the employees of a particular employer, 
unless the act explicitly stated otherwise, 
and shall includé any individual whose 
work has ceased as a consequence of, or in 
connection with, any current labor dis- 
putes or because of any unfair labor prac- 
tice, and who has not obtained any other 
regular and substantially equivalent em- 
ployment, but shall not include any indi- 
vidual employed as an agricultural laborer, 
or in domestic service of any family or 
person at his home, or any individual em- 
ployed by his parent or spouse.’’ (Section 
2(3) 

Representative as defined in the Act may 
be individual or labor organization.” 
(Section 2(4 

Labor Organization as defined in the Act 
“means any organization of any kind, or 


any agency or employee representation 
committee or plan, in which employees 
participate and which exists for the pur- 
pose, in whole or in part, of dealing with 
employers concerning grievances, labor dis- 
putes, wages, rates of pay, hours of em- 
ployment, or conditions of work.’’ The 
Board, in accordance with the purpose of 
the Act (specifically Section 8(2)) has re- 
fused to certify unions initiated, aided, or 
dominated by employers. 

Bargaining Unit comprises those classi- 
fications of employees that are (a) to be in- 
cluded for the purposes of collective bar- 
gaining and (b) to be covered by the wage 
contract. The definition may specify the 
classification to be included or it may list 
those to be excluded. It may be a craft, 
plant, company, or a subdivision thereof. 
(Section 9(6).) It is important to note that 
the Board makes a distinction between the 
bargaining unit and the labor organization 
of employees. The Board is not concerned 
with the composition of the organization 
so long as it is free from employer domina- 
tion. Its membership may be less inclu- 
sive, more inclusive or coextensive with 
the bargaining unit. A labor organization 
of professional employees, for example, 
could admit to membership young engi- 
neers, professional employees temporarily 
engaged in non-professional work, and em- 
ployees whose work is of a semiprofessional 
nature. It might not, however, be certified 
by the Board as the bargaining agency for 
any of these special classifications. Inmak- 
ing its decision as to what the bargaining 
unit shall be, the Board strives to bring to- 
gether in one single unit those employees 
who have a community of interest which is 
likely to further harmonious organization 
and facilitate the objectives of collective 
bargaining. 


Vou. 15, No. 


Majority-Rule Principle mea: thar 
where a union is designated by the majority 
of the voting employees in a bargaining 
unit, it automatically becomes thie so, 
bargaining agent for all employees (nop, 
members as well as members) in the unit 

Union Status is the basic relationshi, 
which prevails between the union and th, 
employer under a wage contract. It js , 
matter of great importance to both the yp. 
ion and management. The more comme 
types of union—management relationships 
are: 


Closed Shop. An arrangement under which (, 
employees in the bargaining unit are required : 
belong to the union as a condition of employme; 
and the employer agrees to hire only unics 
members (sometimes also to hire only through ¢} 
union) so long as the union is able to supy 
needed employees. 

Union Shop. An arrangement under which «4, 
employer may hire new employees from 4; 
source but said employees must become membe, 
of the union, usually after a specified trial pericy 
Preferential Shop. An arrangement under wh 
union members are given special consideration 
certqin aspects of employment, most common 
in lay-offs and rehiring and sometimes in hirin, 
and promotion. 

Maintenance of Membership. An arrangeme: 
which does not require any employee to join 
union, but which requires those employees » 
were members when the contract was signed a: 
who failed to resign during the “escape peric 
(usually 15 days) as well as those who later joine 
the union, to continue as members during the |; 
of the agreement. 

Sole Bargaining Agent. An arrangement under 
which the union is recognized as the only bargair 
ing agency for all the employees in the un 
Under this type of union—management relatio: 
employees may either join or refrain from joinin; 
the bargaining agency. 


Field 4 
FIELI 


Americ: 
tional 
theories 
room h 
tric plat 
average 
ursion: 
almost 


References 


1. Eighth Annual Report of the National Labor 
Relations Board, 1943 (fiscal year). U.S. Goverr 
ment Printing Office, Washington, D.C., p. 53 
2. Executive Administration . . . . Salesmen Re 
defined. Report of the Wage and Hour Divisi 
of the United States Department of Labor, Oct 
ber 20, 1940. U.S. Government Printing Offic 
Washington, D.C. 


New in Education~ 


Georgia School of Technology to 
Adopt Peacetime Program 


RECONVERSION of the curricula at the 
Georgia School of Technology from a war- 
time to a peacetime basis has been decided, 
it is announced by Dr. Blake R. Van Leer, 
president However, because of Navy, 
Army, and war training commitments, 
the change will be made at the end of the 
1945-1946 academic year. The peacetime 
plan will be on the quarter system instead 
of the semester system. 

Under the new plan, there will be only 
one commencement each calender year, 
and regular students will be granted bach- 
elor of science degrees in engineering at the 
end of their fourth year. Cooperative 
students, who spend part of their time in 
school and the other part in industry, will 
graduate at the end of five years. One ad- 
vantage of the quarter system will be that 
students with high scholarship standing 
will have the opportunity to finish a com- 
plete engineering course in three years. 

Georgia Tech was one of the first engi- 
neering colleges to institute an accelerated 
wartime program, doing so long before 
Pearl Harbor. The plan proved so suc- 


cessful that the Navy Department used it 
throughout the country at other institu- 
tions. 

Since the wartime program has been in- 
augurated, besides 12,000 regular students 
and Army and Navy trainees, more than 
8,000 have attended hundreds of classes in 
special subjects of value to the war effort. 
Companies benefiting by this training 
have included shipyards, factories, rail- 
roads, utilities, and the federal civil 
service. 


* 


Prewar Semester Schedule at Poly- 
technic Institute of Brooklyn 


At THE Polytechnic Institute of Brook- 
lyn, the 1945 fall term marks a return to 
the prewar semester schedule, following 
three years of the accelerated wartime 
program of continuous year-round sessions. 
However, summer courses will be offered 
as in prewar years. 

To assist returning veterans, Poly- 
technic has a counseling service to explain 
what requirements they must meet. Also, 
a series of guidance circulars has been pre- 
pared, one devoted to the full four-year 
requirements leading to the bachelor’s de- 
gree in each of the following subjects: 


Aeronautical Engineering, Chemistry 
Chemical Engineering, Civil Engineering 
Electrical Engineering, Mechanical Eng 
neering, Metallurgical Engineering, and 
Physical Science. 

Special review courses are planned for 
former students of the Institute who hav 
served in the armed forces. Provisior 
will be made so that veterans can begi 


their studies at any time. Periodic prog STUDEN 
ress interviews will be held to help « spect I 
rolled veterans maintain the standards 
achievement essential to the success! 
completion of their government-sponsor Ah 
education. Subcollegiate courses in phys a oF 
ics, mathematics, and English have be modern 
made available for veterans lacking the py 
special entrance requirements so importa mats on 
in a school of technology. 
In the fall of 1943, veterans at the Inst the el 
tute organized the first chapter of Gamma — 
Iota Alpha, the GI association now ¢ enginee 
panding in colleges in different parts of t! tie-in” 
country. largest 
Since Brooklyn Polytechnic provides ment w 
curriculum embracing the various eng parts o 
neering fields, no basic curricula chang many fp 
are being made beyond the addition are alsc 
several courses covering advances (1 act engines 
nautical, electrical, chemical, and civil « and dar 
gineering. A year ago its aeronautic Short 
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1 was enlarged with a course in 
th -y of jet propulsion. The scien- 


the 
tific icula in chemistry and physics 
ave rgone revisions to embrace latest 
evelopments. More attention in atomic 
hvsi ill be given to nuclear structure 
ad n 

ty th: academic year just ended, Poly- 


nic nad a total enrollment, including 
045 summer session, of 3,432. There 
») in the graduate session, the 
| any engineering college in the 
‘ry. 1,539 in the undergraduate even- 
m; and 773 in the undergraduate 
ay session. 


* * 


Field Laboratory Work for G.I.’ s at 


Biarritz 


FreLD TRIPS are regular features of the 
ngineering program at Biarritz American 
University, one of the schools in the 
\merican Army's vast postwar educa- 
‘onal program. Although problems and 
theories are discussed in the allotted class- 
room hours, extended trips to hydroelec- 
tric plants in the Pyrenees are made on the 
average of every two weeks and shorter ex- 
ursions are offered to the various groups 
almost daily 


STUDENTS IN CABLE CAR ON Way TO IN- 
sPECT HYDROELECTRIC PLANTS IN FRENCH 
PYRENEES 


A hydroelectric plant, one of the most 
modern in all Europe, located less than 
four miles from the Spanish border and 
capable of supplying power to any part of 
France, is a favorite point of interest for 
G.I. engineering students. Here a study of 
the elaborate French interconnecting 
power systems disclosed that European 
engineers were further advanced on the 
tie-in’’ system than Americans. The 
largest contributing factor to this develop- 
ment was the shortage of coal in various 
parts of France and the accessibility of 
many plants to enemy attack. Students 
are also able to study sanitary and civil 
engineering methods, surveying problems, 
and dam construction. 

Shorter trips are usually confined to the 


Bayonne area, the regional industrial cen- 
ter. Principal points of interest for the 
G.I. student include a steam power plant, 
gas manufacturing plant, steel mill, and 
aeroplane factory. 


SoLDIER-STUDENTS OF BIARRITZ AMERICAN 
UNIVERSITY RIDE ON HIGHEST RAILROAD 
IN EUROPE 


While soldier-students visit these in- 
stallations to compare European and 
American methods, it is expected that a 
select group will actually take over the op- 
eration of some of these plants for short 
periods as a test of their newly gained 
knowledge. Language differences are 
overcome by assigning one or more inter- 
preters to each group. 

Chief of the Engineering Section of the 
Biarritz American University is Virgil M. 
Faires, on leave to the War Department 
from the Agricultural and Mechanical Col- 
lege of Texas. As head of the Manage- 
ment Engineering Section and Professor of 
Mechanical Engineering at this south- 
western college, Faires has long been an 
ardent advocate of field laboratory work. 


* 


Full Night Curricula at Rensselaer 


BEGINNING November 1, Rensselaer 
Polytechnic Institute will make available 
at night the same educational training 
heretofore available only in daytime ses- 
sions. It will initiate a program of coordi- 
nated evening courses leading to bacca- 
laureate and graduate degrees as well as in- 
dividual courses—all in the fields of engi- 
neering, science, management, English, 
literature, history, and economics. This 
will be the first time in the 120-year his- 
tory of R.P.I. that such educational op- 
portunities have been offered there, and 
the first time that a complete engineering 
education, obtainable at night, has been 
available in the state outside the New 
York City metropolitan area. 

One aspect of these evening courses is 
the opportunity they offer to veterans en- 
titled to educational benefits under the 
G.I. Bill but who, because of dependents 
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or other reasons, find the financial allow- 
ances under the bill insufficient to permit 
them to attend college without working at 
the same time. 

Application for admission and printed 
detailed information may be obtained by 
addressing the Extension Division, Rens- 
selaer Polytechnic Institute, Troy, N.Y., 
of which division Prof. Stanley B. Wiltse 
has been appointed chairman. 


N. G. Neare’s Column 


Conducted by 
R. Rosrnson Rowe, M. Am. Soc. C.E. 


“I THINK,” protested Joe Kerr, ‘‘that 
Professor Neare is a plagiarist. He takes 
an old problem, diverts our attention by 
inventing a Welsh town that is nothing but 
Civi_ ENGINEERING in reverse, pretends 
realism by giving his chief character the 
good old Welsh name of Tom Liwyendys, 
and intrigues engineers by loading a tran- 
sit in the back seat of a jeep, but the prob- 
lem is still just 10 minutes of algebra.” 

“Mostly you are right, Joe,’’ admitted 
the Professor. ‘‘New problems are rare, 
but many old ones are worth revival. 
What was your answer, by the way?”’ 

“With the back seat carrying a dead 
load, Tom could carry only one of his party 
atatime. He started his chainmen walk- 
ing and drove Gimpy, the lame transitman, 
32.8 mi, dropped him to walk the rest of 
the way and went back to pick up a 
chainman. Giving each chainman a lift 
in turn, the party reached Gnireenignelivic 
in 7'%/;¢ hr. The order of riding is imma- 
terial. But why didn’t you make the dis- 
tance 47'/; mi instead of 47'/.; then the 
answer would be 424 min exactly!”’ 

“I can answer that one,’’ chuckled Ken 
Bridgewater. ‘‘The distance was set up 
for an answer of 410 min exactly, but Joe 
jumped to the conclusion that the back- 
seat couldn't be unloaded. Easiest thing 
in a jeep—just hit the curb at 15 mph as 
you make a U-turn and pray that Gimpy 
catches the transit in one hand and the 
level in the other. So Tom drove Gimpy 
all the way, unloaded, returned to his rear 
chainman, U-turned again, picked up his 
head chainman on the fly and reached the 
set-up in the 410 min. The joker lay in the 
futility of the head chainman’s extra 
speed.”’ 

“TI could use that extra speed and put 
Gimpy to work,” offered Cal Klater, ‘‘if 
you'd let Tom unload his instruments 
along the road, but a good surveyor like 
Tom Liwyendys, even tho he is backward, 
wouldn't leave a transit unguarded.”’ 

“Then I'll have to show you the camou- 
flage on the old problem,”’ said the Pro- 
fessor, with abominable eagerness. ‘‘Tom 
sent Gimpy and the head chainman walk- 
ing, drove the rear chainman 7!'/, mi, 
dropped him in a U-turn, and returned for 
Gimpy. Then, after taking Gimpy and 
paraphernalia to the set-up, he returned 
21?/, mi to find his chainmen together. He 
completed the ferrying operation in 399 
minutes exactly as this Time-Space chart 
will show (Fig. 1). 

“Cal’s idea of unloading the dead load 
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by the roadside suggests a sequel that, 
without any camouflage, requires some in- 
genuity. Suppose, for example, that the 
instruments had been shipped ahead to 
make room for a flagman and his wife, 
neither of whom could drive or would 
walk, and, having been married yesterday, 
couldn’t be separated but had no objection 
to sitting together on the roadside. (Isn’t 


Jeep and Chainmen —J 
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the help problem aggravating nowadays?) 
Then how long would it take to move the 


party?” 


(Many sent in Joe’s and Ken's answers. 
The old problem was sent by a modest con- 
tributor with a suggestion for a revival with 
camouflage. Not being able to use his name, 
we camouflaged him as Tom, the Chief of 
Party.) 


New Services Planned by 
Highway Research Board 


To MEET more adequately the need for 
correlation and coordination of the work 
of the many research agencies, the High- 
way Research Board has announced a 
plan to expand its facilities by employ- 
ment of field engineers and by provision for 
greater support of committee work and 
publications 

The stated objectives of the Highway 
Research Correlation Service are to collect 
all available information concerning past, 
current, and proposed research work on 
the subject of highways and highway 
transportation, by the federal government, 
state highway departments, colleges and 
universities, and other research agencies; 
to study and correlate the information by 
means of individual and group conferences 
and committee activities; to prepare 
reports and make recommendations based 
thereon; and to disseminate such infor- 
mation, reports, and recommendations 
among the highway research agencies, so 
that they will be fully and promptly in- 
formed of research activities. It is hoped, 
also, that a coordinated program of high- 
way research may be planned and carried 
out as a result of this service without un- 
necessary duplication of effort, and that 
greater economy and efficiency in the ex- 
penditure of public funds for research 
activities may be obtained. 

The Correlation Service will be in the 
immediate charge of Fred Burggraf, as- 
sociate director, under the general super- 
vision of Roy W. Crum, M. Am. Soc. 
C.E., director. 
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Whatcom County, Wash., 
Looks to the Future 


A NOTABLE example of the work of 
Chambers of Commerce in the United 
States is afforded in a 56-page illustrated 
pamphlet, ‘Profit for Your Industry,” re- 
cently compiled by the General Industrial 
Survey Committee of the Bellingham 
(Wash.) Chamber of Commerce. 

Intending to give ‘a factual presenta- 
tion of Whatcom County, Washington,”’ 
the Committee enlisted the aid of fifteen 
subcommittees representing the leader- 
ship of the area in business, industry, labor, 
and agriculture. In fact, the preparation 
of the material was a community enter- 
prise supported by the best technological 
and business talents in the Pacific North- 
west. The information furnished in the 
prospectus is being kept up to date to pro- 
vide interested industrial firms with the 
complete facts. 


Ohio Water Resources Board 
Undertakes Expanded 


Program 


THOSE INTERESTED in problems of water 
supply will recall the article by David H. 
Harker, ‘‘Ohio Conducts State Ground- 
Water Survey” (Crvi. ENGINEERING for 
July 1945, p. 313), discussing the work of 
the Ohio Water Supply Board. One of the 
Board’s findings was the need for state- 
wide water-use control measures. 

Of interest in this connection is the an- 
nouncement recently made that the Ohio 
Water Supply Board, on October 5, 
changed its name to the Ohio Water Re- 
sources Board, and at the same time ex- 
panded its authority and activity. 

Regulatory activities assigned to the 
new board are the following: 

1. Requiring the filing of well logs. 

2. Issuing of regulations regarding the 
drilling and abandonment of wells to pre- 
vent contamination of underground 
waters. 

3. Requiring the filing of plans for 
dams to be built in the state except those 
for municipal supplies. 

These regulatory functions are to be 
carried ott in addition to an expanded 
program of investigation, under which the 
following procedures are to be initiated: 

1. A program of installation and op- 
eration of water stage recorders on about 
100 drilled wells in Ohio, and the securing 
of weekly tape measurements on about 100 
additional drilled wells. 

2. A program of stream gaging on 
drainage areas of less than 20 sq miles to 
supplement the present stream-gaging 
program. 

3. Analyses of, and publication of, 
flood frequencies in Ohio; preparation of 
mass curves and tables for the principal 
streams of Ohio. 

4. Compilation of all records of stream 
flow in a convenient compendium. 

5. A program to collect data on the 
chemical quality and temperature of the 
principal streams of Ohio. 

6. Test drilling and geophysical sur- 
veys of potential ground-water reservoirs. 


Ne 

7. Preparation of comprehensive 
ports on the water resources o/ Butle 
Hamilton, Stark, and Montgom: ry coun 
ties, which are areas of heavy STOUNd-wate 
use 

This program of work is under the gi 
rection of C. V. Youngquist, Assoc. 
Am. Soc. C.E., who previously was wit 
the U.S. Geological Survey in Ohio for jg 
years, as district engineer since 193g 


Apprentice Training in Texa 
Highway Department 


FACED WITH a personnel problem durin, 
the first few postwar years, the Texas Sta 
Highway Department has put into oper, 
tion an apprentice program for training 
World War II veterans as draftsmen ay 
mechanics. It is in these fields particy. 
larly that there is an insufficient numb. 
of frained men available to satisfy ¢, 
needs of the department. Thus throug 
necessity this training program in coopers 
tion with the Federal Committee 
Apprenticeship has been set up. 

Now that a beginning is being made om 
the large volume of highway constructigg 
which was deferred during the war, the 
need for inspectors, instrumentmen, and 
draftsmen has already become evident 
The classifications fall within the training 
program for apprentices which has beep 
set up by the federal committee. it is only 
through this affiliation that the Texas de. 
partment can make available to veteran; 
the benefits to which they are entitled unde 
the “G.I. Bill.” The training program has 
been approved by the federal committee 
and applications have already been made 
to enroll for the instruction. 

Veterans are thus offered an opportun- 
ity to become skilled workmen and to be 
paid as they train. The period of appren- 
ticeship is four years, during which time 
8,000 hours of study and work are to x 
done. Upon completion of the course, can 
didates will be fully prepared for entrance 
into employment as skilled craftsmen 
Since the number to be enrolled is not t 
exceed the number of skilled workmen 
that will be needed for permanent en- 
ployment in the Highway Department, it 
is probable that the majority of the men 
trained will continue to work in the de 
partment after completion of the training 
period. 

During apprenticeship, the men will 
paid on a scale increasing each six months 
from $100 a month at the start to $135: 
month during the last months. In add 
tion the Federal Government, through the 
Veterans Administration, will pay the di- 
ference between this scale and the depart 
ment’s craftsman scale—this not to exceet 
$50 per month for single men and $75 pe 
month for those with dependents. Th 
present rate for skilled draftsmen ane 
mechanics is $180 per month. 

To assure desired results, the prograt 
has been placed under the general dire 
tion of the State Highway Engineer, D. ‘ 
Greer, M. Am. Soc. C.E., and for admms 
tration, under the direct responsibility 4 
the district engineers and division heaé 
throughout the state. 
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New bulkhead of 
Ztype interlock- 
ing steel sheet- 
piling, driven 
2) it. behind 
old timber sheet- 
ing, retains fill 
in this New York 
shipyard. Con- 
tractor, George 
W. Rogers Con- 
struction Corp., 
New York. 


At 15-ft. intervals, 
in. steel tie- 
rods, 19 and 21 
ft. long, threaded 
at ends for sleeve 
couplings, were 
driven horizon- 
tally through 100 
ft. of cinder fill. 


(Right) Nearly 
completed bulk- 
head with pro- 
truding end of 
tie-rod, ready to 
install pair of 
wide steel-beam 
wales at eleva- 
tion of tie-rods. 


Offices: ALBANY 
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KANSAS CITY, MO. + NEW ORLEANS > 


DID THE TRICK 


‘INCOR’ CONCRETE CAPS HOLD 
TIE-RODS DRIVEN HORIZONTALLY 
THROUGH 100’ OF SHIPWAY FILL 


CORE another win for construction know-how, 
with an assist for ‘Incor’ 24-Hour Cement. Old 
bulkhead, retaining cinder fill, in one of the Port of 
New York's principal shipyards, had to be replaced 
while ship construction proceeded on adjacent shipway. 


George W. Rogers Construction Co., New York, 
drove sheetpiling inside old timber sheeting . . . tied 
the new facing to deadmen located 100 ft. back from 
bulkhead, by driving heavy steel tie-rods horizontally 
through fill, at a level 2 ft. above mean low water, 
between tides in 5-ft. tidal range. 


Inshore ends of tie-rods were anchored to deadmen 
capped with ‘Incor’ concrete. A handful of ‘Incor’ 
did che trick, attaining service strength between tides 
..- providing strong, dense, durable concrete to resist 
difficult exposure conditions. 

Timely reminder: Dependable ‘Incor’ early strength speeds 


winter work, cuts heat-protection costs 50-60%, halves 
form costs. Use ‘Incor’* for quality, speed and economy. 


Inshore end of tie-rods, anchored ————_ 
to deadman, capped with 
5x3x3 ft. block of ‘Incor’ 


concrete. 
*Reg. U.S. Pat. Off. 
4 
, 
/ 
2th: 


STAR CEMENT CORPORATION 


DALLAS + HOUSTON + INDIANAPOLIS + JACKSON, MISS. 


CHICAGO 
PHILADELPHIA + ST. LOUIS + WASHINGTON, D. C. 


NORFOLK 


BOSTON 
NEW YORK 


BIRMINGHAM 


ONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST CEMENT PRODUCERS: 15 MODERN MILLS, 25-MILLION BARRELS ANNUAL CAPACITY 


No Trt 
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Bridge Company 
Two Volumes 


Dominion 
Issues 
CELEBRATING 63 years of achievement, 
the Dominion Bridge Company recently 
two handsomely illustrated vol- 
umes—‘‘Builders in Steel’ and Tasks 
Accomplished.’’ The first of these is a 48- 
page pamphlet intended to give some idea 


issued 


of the comprehensive range of engineering 
projects undertaken by the company. In 
the early years of the company’s existence 
steel bridges were among the foremost 
needs of the Dominion, and the company 
played a leading role in supplying them 
Later, in World War II, the company 
turned its attention to such new activities 
as the fabrication of ship steel, which be- 
came one of the most important of its 
many wartime undertakings. All these 
new activities and contributions to 
Canada’s war effort are recorded in the 


125-page volume, entitled “Of Tasks 
Accomplished.” 


Vocational Material on the 
Civil Engineer and His Job 


For some time the National Roster of 
Scientific and Specialized Personnel of the 
U.S. Employment Service has been pre- 
paring vocational material, largely for the 
convenience of staff members of the 
Service. In response to increased demand 
for this material, it is now being made 
available for public distribution. 

The material consists of an occupational 
brief, a handbook, and a folder on civil 
engineering. The handbook may be ob- 
tained from the Superintendent of Docu- 
ments, U.S. Government Printing Office, 
Washington 25, D.C., at a cost of 10 cents 
each. A price has not been set for the 
occupational briefs, but the charge will be 
nominal. The folders (5 by 7 in., on 
cardboard) are available at the National 
Roster of Scientific and Specialized Per- 
sonnel, 1006 U Street, N.W., Washington 
25, D.C., and may be obtained free, in 
limited numbers, on request. 


NEWS OF ENGINEERS 


Personal Items About Society Members 


Rospert D. has returned to 
the employ of Malcolm Pirnie, New York 
City consultant, after two years as a ma- 
jor in the Sanitary Corps of the U.S. Army. 

Henry WetLes DURHAM announces 
that he is returning to his home at Sand- 
wich, Mass., having terminated a three- 
year connection as civil engineer in the 
Engineer Research Office, New York City, 
a branch of the Military Intelligence Divi- 
sion, Office of the Chief of Engineers. His 
work consisted of the preparation of re- 
ports from library research on matters of 
engineering interest in the various the- 
aters of war, and with peace these activi- 
ties have terminated. 

Haro_p B. Goraas, colonel, Sanitary 
Corps, U.S. Army, has been elected presi- 
dent of the Institute of Inter-American 
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Affairs, an agency of the Office of Inter- 
American Affairs. In his new post Colonel 
Gotaas will direct Institute participation 
in more than a thousand cooperative 
health, sanitation, food, and nutrition 
projects in eighteen American republics 
Grant M. Hrnkamp, until lately with 
the Stone and Webster Engineering Cor- 
poration, has accepted a position with the 
Allis-Chalmers Manufacturing Company, 
Milwaukee, Wis. He is in the public works 
division of the industrial sales department. 


B. Smiru is retiring as princi- 
pal engineer for the U.S. Engineer Office 
at New Orleans, La., after 38 years in gov- 
ernment service. 

Louis F. BirKet, JR., has become con- 
nected with the Division of Health and 
Sanitation of the Institute of Inter- 
American Affairs in the capacity of assist- 
ant sanitary engineer. His headquarters 
will be San José, Costa Rica, where he will 
aid in the Institute’s program of develop- 
ing public water supplies. 


FRANCIS B. WILBY, major general, U.S. 
Army, has been detached from his duties 
as superintendent of the U.S. Military 
Academy at West Point, N.Y., and as- 
signed to succeed Bric. Gen. Gorpon R. 
YOuNG as commanding general of the En- 
gineer School at Fort Belvoir, Va. General 
Young will have new duties on the General 
Staff. 


CLaRKE K. Harvey is now planning 
technician for the Allegheny Conference 
on Community Development, with head- 
quarters in Pittsburgh, Pa. He was pre- 
viously office engineer for the Allegheny 
County Department of Works. 


CHARLES J. BaRTHOLET, formerly su- 
pervisor for the Division of Water Re- 
sources of the Washington State Depart- 
ment of Conservation and Development, 
has been made office engineer. 


C. A. WILLSON was recently appointed 
chief of the non-metallic building materi- 
als section of the Building Materials Divi- 
sion of the War Production Board. He 
was formerly chief of the clay and con- 
crete products section, which has been 
merged with the non-metallic building 
materials section. 


HENSON K. STEPHENSON has been ap- 
pointed associate professor of structural 
engineering in the Agricultural and Me- 
chanical College of Texas. In addition to 
his new teaching duties, he will retain his 
present title of research engineer in the 
Texas Engineering Experiment Station 
and continue the research work he has 
been doing since the summer of 1943. 


Hans R. JACOBSEN was recently pro- 
moted from the position of division engi- 
neer for the Reconstruction Finance Cor- 
poration, Office of Defense Plants, to that 
of principal engineer. His headquarters 
are in Detroit, Mich. 


Howarp T. Evans, who has just been 
released from active duty as a commander 
in the Civil Engineer Corps of the U.S. 
Naval Reserve, has accepted a position in 
the structural division of the Stone and 
Webster Engineering Corporation, in Bos- 
ton, Mass. 


Vou. 15, No 


Crype L. Hurr has return: to 7 
from California and is now ‘Manager 
Willacy County Water Contr, and 1 
provement District No. 1 

Cart T. BAER, who was 
leased from the Corps of Engineer: 
Army, in which he held the rank oy 
tenant coionel, has resumed his ¢,, 


position as designing engineer for th 
of Dallas, Tex. 

FRANKLIN W. FisH, Jr., liegy 
colonel, Corps of Engineers, U.S. Army 


been awarded the Legion of Merit fo, 
work during the past year as chief gf 
Operations Branch, G-3 Section, Cop 
MTOUSA, and later as executive 
Operations Branch, G-4 Section, 4 
Force Headquarters 

F. B. Mason, until lately senior reg; 
engineer for the Texas State Highway 
partment, at Corpus Christi, Tex 
been appointed city engineer of Cop 
Ghristi. 

Guy H. Every, for the past eight » 
a half years bridge engineer for the Pre 
lin County (Ohio) Engineering Deny 
ment, has been appointed chief }, 
engineer for the Ohio State Departm 
of Highways. 

HERBERT D. Fritz, for the past th 
years assistant director for the Amer 
Public Works Association, in Chicg 
Ill., has accepted the position of city mg 
ager of Grand Junction, Colo. 


Joun W. WHEELER, who was rece 
released from active duty in the Con 
Engineers, U.S. Army, in which he held 
rank of colonel, has resumed his posi 
as executive assistant to the Chics 
Burlington and Quincy Railroad. Cd 
Wheeler was with the 9th Army in Ew 
and early in the summer was award 
Bronze Star Medal for his engines 
achievements that enabled combat tra 
to force a crossing of the Ruhr River 


Joun F. ByxBee has resigned as 
sulting engineer for the City of Palo 4 
Calif., after many years of service ir 
public works department. From 1% 
1941 he was city engineer, and sin 
latter date he has been consulting engi 
on a part-time basis. 


FRANKLIN T. MATTHIAS, colonel, C 
of Engineers, U.S. Army, has been revet 
to be the commanding officer at the ata 
bomb plant near Hartford, Wash 
directed the construction of all build 
highways, and railroads there, a 
present is manager of ‘Richland,’ 4 
velopment similar to Oak Ridge. 


Tames E. Gopparp, lieutenant co 
Corps of Engineers, U.S. Army 
awarded the Bronze Star Medal at a" 
tary ceremony in Paris on August 5 
award was given for his work wit! 
mapping and intelligence forces in all 
of the European Theater of Opera! 
Another member of the Society sim 
honored is Lt. Cot. GrorGe Toms 
who was awarded the medal for “mer 
ous service in connection with operé 
in the Pacific.” He organized the 
neering logistic support of combat t 
when supplies were limited, and late 
veloped an effective program for salva 
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GerarRD H. MATTHEs retired from gov- 
ernment service on September 30 at his 
own request. He reached the retirement 
age during the war, but remained as di- 
rector of the U.S. Waterways Experiment 


Gerarp H. MATTHES 


Station at Vicksburg, Miss., to direct the 
tests for the flood control and navigation 
projects essential to the successful prose- 
cution of the war. Mr. Matthes went to 
Vicksburg in 1932 as principal engineer in 
the office of the president of the Mississippi 
River Commission, remaining there until 
1942 when he was made head of the U.S. 
Waterways Experiment Station. The 
many honors that have come to him in- 
clude election to honorary membership 
in the Society in 1943. Mr. Matthes ex- 
pects to make his home in New York City. 
He will be succeeded as director of the 
Station by Lr. Cor. C. P. Linpner, for- 
merly chief of the Engineering Division of 
the Mississippi River Commission. 


S. O. Harper is acting as consulting 
engineer for the Kaiser Engineers. He 
recently left for Afghanistan where he has 
been invited to make plans for, and report 
on, an irrigation project in the valley of 
the Helmund River. 

James C. How.anp, who has been in 
the Pacific Theater of War, was recently 
promoted from the rank of captain in the 
Corps of Engineers, U.S. Army, to that of 
major. 

Jep N. Rosinson is now district engi- 
neer for the Texas State Highway Depart- 
ment at Austin, the position representing 
a promotion from that of assistant district 
engineer, with headquarters at Tyler, Tex. 

CLARENCE J. Derrick, captain, Air 
Corps, U.S. Army, has been appointed a 
member of the Los Angeles Board of Public 
Works. 

Homer A. HunrsR is now assistant city 
manager of Dallas, Tex. He will, also, 
continue as supervisor of water-works op- 
eration. K. F. Hogrre, formerly dis- 
tributing engineer for the city’s water de- 
partment, has been appointed acting su- 
perintendent of the department. 

Haro_p E. Senr, previously associate 
engineer for the U.S. Engineer Office at 
Niagara Falls, N.Y., was recently ap- 
pointed engineer for Warren County, Ohio. 


CurRIsTIAN L. Srepert has severed his 
connection as executive engineer in the 
Pennsylvania State Department of Health, 
with headquarters in Harrisburg, in order 
to establish a private consulting practice 
at Camp Hill, Pa. 


Davin W. Grirrirus, colonel, Corps of 
Engineers, U.S. Army, has been assigned 
to the post of district engineer at Galves- 
ton, Tex. 


Gam A. Hatuaway, head engineer in 
the Office of the Chief of Engineers, has 
been awarded a Presidential Citation and 
the Bronze Star Medal for his work as 
technical representative of the Chief of 
Engineers in the European Theater of 
Operations from November 1944 to 
March 1945. Mr. Hathaway, who has 
been in the Office of the Chief of Engineers 
since 1937, is being exceptionally honored, 


as very few civilians are awarded the 
Bronze Star Medal. He is a Director of 
the Society. Another member of the So- 
ciety honored at the same ceremonies was 
Cot. Enocw R. who received 
the Legion of Merit for his work as chief 
of the Redistribution and Salvage Branch, 
Military Supply Division, Office of the 
Chief of Engineers. Colonel Needles is a 
former Director of the Society. 


x. 


Cor. E. R. Neepies (Ricut) Sees Gait HATHAWAY DECORATED WITH 
BRONZE STaR MEDAL BY Gen. T. M. ROBINS 
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Vou, IS, Noy 


Matcoim colone! 
Engineers, U.S. Army, will be retireg fr 
the Army as of December 31, | 945 
September 20 he severed his co nectics 
division engineer for the Upper M isgicc:, 


- MALcoLM ELLiort 


Valley Division at St. Louis, Mo. 
which capacity he had served since 19 
Celonel Elliott has spent practically } 
entire career in the Corps of Engineer 
and has been district engineer at Wheelj 
W.Va., New Orleans, La., and Juneag 
Alaska. He was recently awarded the] 
gion of Merit for the huge constructj 
program he supervised in his capacity 
division engineer at St. Louis. 

G. WADSWORTH, until latd 
division chief in the Technical Repeq 
Division of the Ernest J. Kump Compa 
San Francisco, Calif., was recently g 
pointed city engineer of San Francisco. 


Joseru L. QUINN, JR., has resigned 
state sanitary engineer for the Indiag 
State Board of Health and as tech 
secretary of the Indiana Stream Polluti 
Control Board, in order to become ¢ 
nected with Hulman and Company, 
Terre Haute, Ind., manufacturers of bs 
ing powder. He will be assistant to Ante 
Hulman, Jr., president of the company 


L. Copurn announces that 
and Everett N. Montague, a Califon 
engineer, have opened consulting offices 
San José and Los Gatos, Calif., undert 
firm name of Coburn and Montague. Mj 
Coburn recently severed his connect 
as chief engineer in the Navy Desg 
Division of the Naval Ordnance Plants 
Shumaker, Ark. 


Crark H. has just retum 
to Tacoma, Wash., after forty-fa 
months as a civilian internee in Japa 
Mr. Eldridge was serving as superintend 
ent for the Pacific Naval Air Base Contra 
tors on Guam, when he was taken prisa 
by the Japanese at the outbreak of & 
war. His present address is the You 
Apartments, North Ist and Stadium Wa 
Tacoma. 


L. Evans, JR., lieutenant colom 
Corps of Engineers, U.S. Army, has 0 
transferred from Nashville, Ten 
Technical Division I of the Eng 
Board at Fort Belvoir, Va. 


Lroyp D. Knapp, formerly sp 
assistant engineer in the Milwaukee (W 
Bureau of Engineers, has been appoitt 
superintendent of sewers for the city. 


Vou, 1S, Noj 


| 
q 
| q 
4 
. a 
\. f a ST 
a 
Id 
= — —4 te 


me! Corps 
be tired fr 
31, 1945 
NeCtiog 
per M issisgig 


duis, Mo,, j 
ed since 193 
ractically } 
of Engineer 
rat Wheeling 
and Junea 
arded the] 
constructig 
is capacity 

until late 
nical Repor 
mp Company 
recently a 
Francisco 


iS resigned 
the Indiag 
as techr 
Polluti 
become ¢ 
Company, 
‘urers of 
tant to Ante 
company 


unces that 
a Califor 
ting offices 
if., under t 
ntague. Mj 
connect 
Navy Desig 
ince Planta 


just return 
r forty-fa 
ee in Japal 
superintend 
tase Contrat 
prise 
break of i 
the You 
tadium Way 


nant colom 
ny, has bet 
_ Tenn 

he Engine 


erly 
aukee (W 
appoint 
re city. 


Asphalt 


for making new, 
easy-riding surfaces 


on worn-out highways 


THE TRAVEL-HUNGRY motorist is going to 
want highways to match the speed and com- 
fort of his postwar car. You can supply them 
almost as soon as postwar cars become plen- 
tiful if you resurface existing roads with 
Standard Oil Asphalt. 


With proper construction, four-lane trunk 
lines can be made as smooth-riding as city 
boulevards. Secondary roads can be widened 
and resurfaced at a fraction of the cost of 
rebuilding. All with the minimum of inter- 
ruption to traffic plus full assurance of hav- 


STANDARD OIL COMPANY (INDIANA 


* FLEET CONSERVATION SERVICE 


ing an easily maintained system for 
many years. 


It will pay you in money and in the 
appreciation of motorists to make As- 
phalt resurfacing the major part of 
your 1946 highway plans. 


A Standard Oil Representative will 
be glad to discuss methods used by 
other states and counties and work out 
plans for supplying your needs. Write 
Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago 80, 
Illinois, for the Representative nearest 
you. 


Buy and hold more Victory Bonds 
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DECEASED 


Urre NELSON ARTHUR (M. '28) of Pitts- 
burgh, Pa., died on September 13, 1945, at 
the age of 75. Mr. Arthur spent his early 
career in railroad work. He then (1907) 
became connected with the Pittsburgh 
Department of Public Works, where he re- 
mained in various capacities until 1920. 
From the latter year until 1936 he was 
chief engineer for the Pittsburgh Depart- 
ment of City Planning 


DeWitt Duxes Bartow (M. ’40) presi- 
dent of the Atlantic Gulf and Pacific 
Company, of New York, N.Y., died in a 
hospital*in Plainfield, N.J., on September 
23, 1945. Had he lived a few days longer 
he would have been 65. Mr. Barlow had 
been connected with the Atlantic Gulf 
and Pacific Company since 1905, serving 
in the capacity of engineer from 1905 to 
1910, secretary from 1910 to 1911, and 
vice-president from 1911 to 1921. He was 
president and director from the latter year 
on. A resident of Plainfield for almost 
forty years, Mr. Barlow had been mayor, 
councilman, and president of the Board 
of Education. During the first World War 
he served as chairman of the Emergency 
Dredging Committee and as associate 
chief of the Dredging Section of the War 
Industries Board, and in the recent war 
was active in the Red Cross and other war 
work 


JouNn ALLEN BEELER (M. '07) consult- 
ing engineer of New York, N.Y., died in 
July 1945. His age was 78. An author- 
ity on electric railway transmission, Mr. 
Beeler was with the Denver City Tram- 
way Company from 1890 to 1915—suc- 
cessively as chief engineer and vice-presi- 
dent and general manager. For part of 
this period, also, he was vice-president and 
general superintendent of the Denver and 
Northwestern Railway Company. Since 
1916 he had been connected with the 
Beeler Organization, New York City firm 
of public utility engineers and consultants. 


CHARLES Perry CHase (M. ’12) con- 
sulting engineer of Clinton, Iowa, died 
there on August 16, 1945, at the age of 76. 
Mr. Chase was the first municipal engineer- 
ing consultant in Iowa, having been in 
practice in Clinton continuously since 1892 
During this period he did general municipal 
work in over 200 cities and towns through 
the Middle West. He had also been assis- 
tant engineer for the Clinton Bridge and 
Iron Works, and from 1919 to 1921 was 
chief engineer for the U.S. Bureau of Hous- 
ingand Transportation. He was the author 
of several books on municipal and public 
works engineering 


Joseru ALFRED (M. '20) presi- 
dent and manager of the Wyoming De- 
velopment Company at Wheatland, Wyo., 
died at his home there on August 25, 1945. 
Mr. Elliott, who was 58, had been field 
engineer for J. A. Whiting, of Cheyenne, 
and assistant engineer for the City of 
Cheyenne For the past thirty years he 
was connected with the Wyoming De- 
velopment Company, serving successively 
as engineer, superintendent, vice presi- 


dent, and president and manager. He was 
the inventor of many new designs in irriga- 
tion structures. 


FREDERICK SHELTON FOULKROD (Assoc. 
M. '15) secretary-treasurer of the Hughes- 
Foulkrod Company, Philadelphia, Pa., 
died on September 22, 1945. He was 60. 
Early in his career Mr. Foulkrod was with 
the McClintic-Marshall Company, for 
which he was in charge of the design of the 
approaches to Hell Gate Bridge in New 
York. Since 1916 he had been in charge 
of all engineering and financial matters for 
the Hughes-Foulkrod Company, specialists 
in the construction of industrial buildings. 


FRANK WARREN GARRAN (M. '33) dean 
of the Thayer School of Engineering at 
Dartmouth College, died in the college 
infirmary on September 18, 1945, at the 
age of 51. Returning in 1919 from over- 
seas service in the Corps of Engineers, 
Dean Garran served as assistant professor 
of civil engineering at Norwich Univer- 
sity, his alma mater, until 1924. He took 
his master’s degree at M.I.T. in the latter 
year, and then taught at the University 
of Arizona and Charleston (S.C.) College. 
He had been associated with the Thayer 
School since 1929, and had been dean since 
1934. During the recent war Dean Garran 
directed the engineering, science, manage- 
ment war-training courses, sponsored by 
the government. 


Georce Estyn GoopwiIn (M. '09) died 
in Santa Cruz, Calif., on September 15, 
1945, at the age of 70. Long a resident of 
Hood River, Ore., where he maintained a 
consulting practice, Mr. Goodwin went to 
Santa Cruz recently for his health. Earlier 
in his career he had been resident engineer 
on river and harbor improvement for 
Maine and Massachusetts and construction 
project engineer for the U.S. Reclamation 
Service (now the Bureau of Reclamation). 
He had also been chief civil engineer for 
the National Park Service. More recently 
he was resident engineer for the Corps of 
Engineers, U.S. Army, on the construction 
of Bonneville Dam. 


GraHaM McFre Harcu, JR. (Assoc. M. 
‘40) captain, Construction Quartermaster 
Corps, U.S. Army, died in a prison camp 
in Japan on February 9, 1945. He was 37 
years old, and an alumnus of the Agricul- 
tural and Mechanical College of Texas. 
From 1934 until he entered the Army in 
1940 Captain Hatch was sanitary engineer 
for the City of Dallas, Tex. Going over- 
seas in October 1941, he was captured at 
Corregidor in May 1942 while serving in 
the Quartermaster Construction Office in 
Manila. He was held at Cabanatuan af- 
ter his capture and moved to Japan later. 


Joun MclIvratu Irvine (Assoc. M. 
36) civil engineer of Philadelphia, Pa., 
died on September 4, 1945, at the age of 
50. For a number of years Mr. Irvine 
was resident engineer for, and assistant to, 
the president of, the Philadelphia firm of 
Albright and Friel. About two years ago 
he established an engineering practice un- 
der the firm name of John M. Irvine As- 
sociates. During the first World War he 
served overseas with the Corps of Engi- 
neers. 


Vou. 15, Noy 


BoyLe IRWIN (Assoc. M. '17 design 
for the Warner Company, of Devas 
Pa., died at his home in Pottstown, Ps 
on September 16, 1945. His age was f 
Much of Mr. Irwin's career centered ings 
around Philadelphia—he had had @ styl 
tural engineering and architectural prad 
tice there and, more recently, had a e 
sulting office in Paoli. 


RICHARD ALDEN KEASEY (Jun 4] 
first lieutenant, Corps of Engineers, f 
Army, died in a Japanese prison camp q 
Honshu Island, Fukuoka, on February 
1945. Lieutenant Keasey, who was a 


had been in the Corps of Engineers, Ug 


Army, since 1941, and was assistant chu ¢ 
in the Construction Section Headquartes i 
in Manila when captured. From 193); p 


1934 he was with the Oregon State High 
way Department, and from 1934 to 194 
in the U.S. Engineer Office. He receivel 
the degree of B.S. in C.E. from Or pol 
State College in the latter year fu 
home was in Portland, Ore. 


BuRTON LOWTHER (Assoc. M. 08) og 
sulting engineer of Denver, Colo., died a 
September 7, 1945, at the age of 71. My 
Lowther had been engineer of tests and ma 
terials for the Bell Telephone Compam 
of Kansas City, Mo.; vice-president of th 
Moechel and Lowther Engineering Cog 
pany, chemists and metallurgists of Kansas 
City; and chief engineer for the Kans 
City Water Department. For the past 
twenty years he had maintained a consult 
ing practice in Denver. 


James CLARENCE OGDEN (M. '11) presi 
dent of the Robert W. Hunt Company, af 
New York, N.Y., died in Plainfield, NJ 
on September 10, 1945, at the age of 77 
Mr. Ogden had been with the Robert W 
Hunt Company since 1893—from 19% 
to 1931 in the capacity of manager of the 
New York office, and since the latter year 
as president. Earlier in his career he was 
with the Atlantic Refining Company and 
the Pittsburg Testing Laboratory, both 
in Philadelphia. 


CHARLES SMITH SHELDON (M. 
former bridge engineer for the Pere Mar 
quette Railway, died in a hospital in De 
troit, Mich., on July 25, 1945. Mr. Shel 
don, who was 74, spent his entire career 
in railroad work. From 1903 to 1913 he 
was assistant engineer for the Cincinnati 
Hamilton and Dayton Railway at Ci 
cinnati, and from 1913 to 1942 bridg 
engineer for the Pere Marquette at Detroit 
After his retirement in the latter year ht 
made his home in Batavia, IIl., and during 
the year before his death had been in St 
Petersburg, Fla. 


Cart (Assoc. M. 41) i 
surance agent for the Stricker P. Smit 
Agency at Camas, Wash., died in a hos 
pital in Spokane on September 2, 1946 
His age was 51. From 1917 to 1940 Mr 
Smith was in the Washington State High 
way Department—for part of this perie 
as resident engineer on various projects 
He then served as principal inspector @ 
construction for the U.S. Navy on th 


building of the Kodiak (Alaska Naval Ai 
Base, and later was employed at the 5p 
kane air depot. 
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